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The  ChaUenf!;e  on  the  Footl  Front 

OWARDS  the  end  of  lUK)  the  rate  of  loss  of  shipping  in 
the  Atlantic  had  forced  us  to  cut  down  imports  of  a  num¬ 
ber  of  non-essential  articles.  Inevitably  these  included  a 
number  of  fruits  and  other  edible  products.  A  bigger  re¬ 
sponsibility  than  ever  consequently  rests  on  the  shoulders 
of  the  fruit  and  vegetable  canning  and  processing  indus¬ 
tries.  We  know  they  can  take  it. 

Just  as  we  were  w’riting  to  suggest  the  necessity  of  the 
distribution  of  supplies  at  fair  prices  and  to  comment  upon 
the  unsavoury  pre-Christmas  profiteering  in  many  canned 
products,  we  received  the  news  of  the  bold  and  comprehen¬ 
sive  measures  that  the  Minister  of  Food  is  taking  to  stop 
speculation  in  food.  The  Order  which  came  into  force  on 
January  13  covers  a  very  large  range  of  foods,  the  prices  of 
which  must  not  be  higher  than  was  charged  on  December  2. 
This  is  an  interim  measure  while  maximum  price  orders 
are  in  preparation,  and  new  Orders  covering  additional 
classes  of  foodstuffs  are  being  issued  almost  daily. 

The  repercussions  of  this  Order  will,  no  doubt,  cause 
certain  temporary  hardships,  but  it  would  be  a  pity  to 
allow  profiteering  to  mar  our  war  effort,  particularly  since 
our  position  with  regard  to  most  staple  foods  is  immensely 
superior  to  the  enemy’s. 

The  war  on  the  food  front  is  at  its  height,  but  it  is  not 
this  country  which  is  threatened  by  “  General  Starvation  ”. 
Organisation  of  our  kitchen  economy  to  an  increasing 
degree  upon  the  basis  of  dairy  products,  potatoes  and 
green  vegetables  (raw  and  canned)  is  one  way  of  dealing 
with  any  serious  emergency  until  the  submarine  menace  is 
overcome,  as  it  surely  will  be.  Another  strong  card  in  our 
hands  is  represented  by  the  substantial  stocks  of  not  strictly 
essential,  but  psychologically  invaluable,  articles  like  tea 
and  coffee,  articles  which  have  been  very  heavily  rationed 
or  unobtainable  in  enemy  territory  for  a  considerable  time. 


First  Things 

“  Don’t  bother  me  about  trivialities  like  bananas,”  ex¬ 
claims  Lord  Woolton,  and  we  heartily  concur.  To  get  the 
daily  milk  and  bread  to  the  people  in  the  face  of  normal 
transport  breakdowns;  to  get  the  feeding  stuffs  to  the  dairy 
farms,  the  indispensable  imports  of  grain  and  fats  over  the 
oceans;  to  keep  up  supplies  of  metal,  glass  and  board  to 
the  food  packers — these  are  a  few  examples  of  what  comes 
first  to-day.  After  that  we  can  afford  to  think  about 
oranges,  lemons,  onions  and  bananas. 

A  certain  Royal  Personage  once  advised  the  breadless 
Parisians  to  eat  cake,  thus  putting  the  cart  before  the 
horse  with  a  vengeance.  In  our  total  war  against  evil 
things  it  would  be  the  height  of  folly  to  attempt  to  retain 
all  the  cake-like  amenities  of  peace-time  when  by  concen¬ 
trating  on  the  fundamental  task  of  bringing  the  essential 
foods  into  every  household  the  danger  of  a  food  shortage 
need  never  arise. 

War-time  conditions  have  not  seriously  aggravated  the 
problems  of  malnutrition,  much  of  which  in  peace-time 
was  due  not  only  to  actual  poverty  but  to  faulty  cooking 
and  ignorance  of  food  values.  Paradoxically  the  war  may 
be  beneficial  in  the  sense  that  interest  in  dietary  values  is 
being  stimulated  to  a  high  degree  among  the  general  public. 


Canteen  menus  again  represent  a  golden  opportunity  for 
effective  utilisation  of  supplies.  This  opportunity  is  not 
always  grasped,  judging  by  the  conspicuous  lack  of  green 
vegetables  in  many  of  the  meals  provided. 

Surplus  Grain  in  the  Americas 

Both  North  and  South  America  are  faced  with  the 
problem  of  large  exportable  grain  surpluses  which  appar¬ 
ently  will  continue  to  lie  in  store  for  an  indefinite  period. 
In  Canada,  ironically  enough,  the  wheat  crop  is  only  a  little 
below  the  high  record  of  1928,  while  the  South  American 
maize  surplus  at  the  end  of  1940  was  estimated  at  no  less 
than  5  million  tons.  How  much  of  these  valuable  com¬ 
modities  can  be  transferred  to  Great  Britain  will  depend 
upon  the  outcome  of  the  anti-submarine  campaign  in  the 
next  few  months.  It  is,  nevertheless,  comforting  to  reflect 
that  some  portion  of  these  feeding  stuffs  can  be  brought  at 
a  pinch  to  this  country  in  the  event  of  the  situation  be¬ 
coming  exceptionally  acute. 

Apart  from  their  food  value,  grain  crops  are  being  used 
on  an  increasing  scale  as  the  basis  of  new  chemical  indus¬ 
tries  producing  motor  spirit,  plastics,  synthetic  rubber, 
solvents  and  many  fine  chemicals.  Maize  fermentation  to 
acetone  was  born  out  of  the  necessities  of  the  1914-18  con¬ 
flict;  plastics,  varnishes  and  adhesives  are  among  the  pro¬ 
ducts  now  manufactured  from  maize  protein  in  the  United 
States;  the  protein  is  also  an  exceptionally  cheap  source  of 
amino  acids  of  prohibitive  price  in  the  past,  such  as  leucine 
and  tyrosine;  maize  starch,  on  which  some  valuable  re¬ 
search  work  has  recently  been  carried  out,  is  likely  to  find 
new  technical  applications.  These  examples  are  bound  to 
strengthen  the  impression  among  chemists  that  proper  co¬ 
ordination  of  industry  and  agriculture  will  bring  prosperity 
to  both  departments  and  incalculable  benefit  to  all  man¬ 
kind. 

Phytohormones  in  Seed  Treatment 

The  technique  of  treatment  of  cuttings  of  many  plants 
with  solutions  of  phytohormones  (indole  acetic  acid,  indole 
butyric  acid,  etc.)  is  now  well  established  and  the  value  of 
the  process  in  accelerating  rooting  is  beyond  dispute.  More 
controversial  is  the  value  of  phytohormones  as  growth 
stimulants  when  applied  to  the  seeds  or  directly  to  the 
soil.  A  number  of  investigations  in  this  connection  have 
been  carried  out  with  the  aid  of  powder  preparations  con¬ 
taining  a  small  percentage  of  hormone  distributed  in  an 
inert  vehicle  such  as  talc. 

Canadian  grain  farmers  are  interested  in  the  utility  of 
the  technique  when  applied  to  grain  before  planting,  and 
somi  experiments  on  these  lines  are  described  by  J.  W. 
IIopl>ins  in  Canadian  Journal  of  Research,  October,  1940. 
Indol  ‘  acetic  acid  (the  original  heteroauxin  which  first 
proved  its  utility  as  a  rooting  agent)  was  selected  in  the 
tests  after  dilution  with  talc,  the  phytohormone  dust  being 
mechanically  mixed  with  barley  grain  in  quantity  sufficient 
to  introduce  either  2  5  or  5  parts  per  million  of  growth- 
promoting  agent.  A  control  batch  of  seed  was  dusted  with 
talc  only.  All  growth  tests  were  carried  out  under  uniform 
conditions  of  soil  humidity.  From  the  standpoint  of  general 
application  in  the  field  the  results  were  by  no  means  en- 
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couraging,  for  the  hormone-treated  seed  showed  no  im¬ 
provement  in  growth  eharacteristies  over  the  eontrol  batch. 

It  seems  that  if  any  benefit  at  all  is  to  be  derived  from 
hormone-treatment  of  staple  crops  it  will  be  necessary  to 
make  considerable  changes  in  the  technique  of  application. 

Apple  Milk 

Synchronising  with  Mr.  V.  L.  S.  Charley’s  experiments 
with  fruit  powders  at  Long  Ashton  are  the  proposals  to 
utilise  this  and  other  products  in  the  U.S.A.  Our  American 
friends  grow  plenty  of  apples — some  90  million  bushels  in 
an  average  year;  besides  eating  them  in  the  raw  and  in  the 
form  of  fermented  and  unfermented  juice  they  dish  them  up 
in  a  variety  of  appetising  forms.  We  read  of  apple  candy, 
apple  table  syrup,  apple  butter  and  apple  powder.  The 
last-named  deserves  consideration  as  the  basis  for  a  whole 
series  of  other  food  products,  particularly  in  combination 
with  milk,  according  to  V’ilbrandt  and  Sitz,  writing  in 
Industrial  and  Engineering  Chemistrif,  October,  19t0.  It 
has  already  been  proposed  to  add  apple  powder  to  milk  for 
children  and  invalids,  but  the  new  developments  envisaged 
are  on  a  much  more  ambitious  scale  and  involve  a  process 
of  vacuum  drum  drying  of  a  mixture  of  liquid  skim  milk 
and  either  clarified  apple  juiee,  expressed  fresh  cider, 
evaporated  juice  or  peeled  pulp,  to  mention  but  a  few  of 
the  forms  in  which  the  apple  can  be  utilised.  This  choice 
of  the  apple  component  is  a  distinct  advantage  to  the  manu- 
faeturer  in  the  pro«luction  of  a  wide  range  of  toffees  and 
chocolates,  and  there  is  the  further  possibility  of  control¬ 
ling  the  texture  an<l  other  qualities  of  the  apple  milk  con¬ 
centrate  in  the  drying  process  itself.  A  particularly  attrac¬ 
tive  form  of  sweetmeat  would  be  a  high-consistency  apple 
milk  dipped  in  plain  or  milk  chocolate.  Prospects  for  their 
introduction  into  this  country  are  not  particularly  bright 
at  the  moment  with  milk  in  short  supply  and  apples  more 
or  less  off  the  menu,  but  the  idea  will  be  well  worth  taking 
up  in  more  propitious  circumstances. 

Vilaminisetl  CoJ^ee 

With  the  present  vogue  for  vitamin-reinforcement  of 
foods  it  was  inevitable  that  someone  should  think  of  im¬ 
proving  coffee  in  this  way.  Coffee  beans  actually  contain 
a  fair  amount  of  both  vitamins  B  and  C  in  the  natural 
state,  but  these  are  destroyed  by  roasting.  To  make 
matters  worse,  so  we  are  given  to  understand,  imbibition  of 
coffee  sets  up  physiological  processes  leading  to  excessive 
craving  for  carbohydrates  which  may  themselves  be  some¬ 
what  lacking  in  vitamins.  And  so  the  coffee-crazed  victim 
is  still  further  thrown  off  his  balance  of  diet.  An  apparatus 
described  in  a  recent  American  patent  comprises  a  roasting 
chamber,  a  receiver  for  the  roasted  beans  and  a  device  for 
injecting  an  atomised  spray  of  vitamin  solutions  on  to  the 
roasted  beans,  which  readily  absorb  the  liquid.  The  pro¬ 
cess  is  economical  enough,  a  solution  containing  50  grams 
vitamin  C  and  3  grams  vitamin  B  (it  is  not  stated  which 
part  of  the  B-complex  is  used)  being  suffieient  to  restore  the 
quota  of  these  vitamins  to  one  ton  of  roasted  beans.  Vita¬ 
min  A,  which  is  fat-soluble,  can  also  be  introduced  in  the 
form  of  an  emulsion.  The  vitamins  find  their  way  into  the 
water  when  the  eoffee  is  subsequently  brewed.  This  type 
of  reinforcement  should  appeal  in  particular  to  many  people 
who  now  feel  a  moral  urge  to  drink  more  milk  but  prefer 
it  heavily  diluted  with  coffee. 

Rice  Flour  in  Suet 

The  unsatisfactory  state  of  our  food  regulations  was  em¬ 
phasised  by  a  case  recently  heard  at  Lowestoft.  A  grocer 
was  summoned  for  selling  a  ‘2d.  packet  of  shredded  suet 
which  was  not  of  the  nature,  substance  and  quality  de¬ 
manded.  It  had  been  found  to  contain  19  05  per  cent,  of 
rice  farina,  which  the  analyst  thought  was  excessive  and 
unnecessary.  The  Society  of  Public  Analysts  had  fixed 
15  per  cent,  as  the  maximum,  but  his  own  opinion  was  that 


10  per  cent,  was  adequate.  As  a  warranty  had  been  given 
to  the  grocer  it  was  deeided  that  there  was  no  case  against 
him,  and  a  discussion  took  place  as  to  whether  proceedings 
were  to  be  taken  against  the  manufacturers.  However,  the 
grocer  waived  his  warranty  defence  and  the  summons  was 
dismissed,  the  defendant  being  awarded  10  guineas  costs. 
The  manufacturers  were  prepared  to  fight  the  case.  Almost 
every  week  valuable  time  and  money  are  spent  on  the  inter¬ 
pretation  of  what  is  “  the  nature,  substance  and  quality 
demanded  ”  of  different  commodities.  As  we  have  pointed 
out  before  in  these  pages,  the  interpretation  is  ofttimes  a 
matter  of  topography.  Surely  it  would  help  the  manufac¬ 
turers  and  retailers  it,  for  instance,  a  fixed  maximum  of  rice 
flour  permitted  to  be  added  to  suet  be  established  once  for 
all? 

More  Food  from  the  Sen 

Whale  oil  is  an  important  commodity  both  in  peace  and 
war.  W’hales  are  believed  to  obtain  their  oil  by  assimila¬ 
tion  from  the  plankton  which  drifts  with  the  ocean  cur¬ 
rents.  This  miscellaneous  collection  of  tiny  flora  and  fauna 
is  often  observed  to  spread  over  vast  expanses  of  water  and 
probably  extends  to  a  great  depth.  The  work  of  Hilditch 
and  his  collaborators  has  shown  that  many  constituent 
organisms  of  plankton  contain  a  high  proportion  of  glycer¬ 
ides  of  unsaturated  acids  resembling  those  present  in  whale 
oil.  Serious  consideration  is  now  being  given  to  the  pos¬ 
sibility  of  directly  extracting  the  oil  from  plankton,  thus 
providing  a  useful  additional  source  of  edible  oil.  If  such 
a  project  were  successfully  realised  it  w’ould  not  necessarily 
spell  the  doom  of  the  whaling  industry,  since  the  factory 
ships  extract  a  number  of  other  important  materials  such 
as  gelatine. 

Plankton  may  also  be  of  interest  for  other  products  than 
oil.  Extracts  of  plankton  collected  near  our  own  shores 
(in  the  North  Sea)  have  been  found  to  contain  carotene, 
chlorophyll  and  vitamin  A. 

Little  attention  seems  to  have  been  paid  to  the  edible 
value  of  seaweed  in  this  country,  although  the  quantities 
thrown  up  on  our  shores  each  year  must  be  immense.  In 
Japan,  on  the  other  hand,  cooked  seaweed  is  a  popular 
dish.  Utilisation  of  seaweed  is,  indeed,  a  well-organised 
industry  in  the  Far  East;  Japan  alone  works  up  several 
hundred  thousands  of  tons  each  year,  the  chief  products 
apart  from  edibles  being  iodine  and  agar  agar.  Russian 
scientists  have  tabulated  the  characteristics  and  uses  of  no 
fewer  than  seventy-three  species  and  varieties  of  seaweeds 
found  in  Far  Eastern  waters. 

Barley  Sugar 

We  were  interested  in  an  article  on  modern  standards  of 
confectionery  which  was  published  recently  in  Confectionery 
Production.  Discussing  different  classes  of  confectionery, 
the  writer  says,  “  If  they  can  be  rightly  described  as  hav¬ 
ing  a  definite  food  value,  as  in  the  case  of  chocolate  or 
barley  sugar — to  quote  examples  which  can  be  elaborated 
indefinitely — the  public  demand  is  almost  assured;  but  why 
barley  sugar  should  be  held  in  sueh  universal  esteem  is  a 
mystery  to  many  practical  sugar  boilers,  because  it  con¬ 
tains  nothing  more  beneficial  than  can  be  found  in  the 
majority  of  good-class  boiled  sweets  ”. 

It  is  the  word  “  mystery  ”  that  intrigues  us,  as  we 
suggest  that  this  should  have  been  long  since  solved  by 
what  the  .\niericans  call  “consumer  research’’.  They  do 
this  more  thoroughly  than  we  do  in  this  country. 

Apart  from  such  research,  we  wonder  whether  the  word 
“  barley  ’’  has  anything  to  do  with  it.  Here  we  enter  the 
psychological  sphere.  Does  the  sound  of  the  word  start 
the  secretion  of  the  “  psychic  juice’’?  Or  is  it  the  visual 
effect  of  the  familiar  twisted  sticks  bringing  memories  of 
delighted  slobberings  from  childhood  days  which  the  prosaic 
albeit  modern  and  more  hygienic  paper-w’rapped  “  drop  ’’ 
fails  to  evoke? 
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Protective  Coatings  on  Fruits 

Application  of  a  wax  or  other  coating  to  fruit  has  long 
been  practised  and  new  data  in  this  field  are  eonstantly 
being  published.  Recent  American  work  has  shown  that 
wax-coated  Arizona  grapefruit  can  he  stored  without  de¬ 
terioration  for  as  long  as  three  months  at  fiO®  F.  and  a 
relative  humidity  of  88  per  cent.,  provided  they  are  har¬ 
vested  before  reaching  maximum  bloom. 

Reduction  in  loss  of  water  content  appears  to  be  the 
chief  factor  in  cutting  down  spoilage.  Some  authorities  do 
not  believe  that  decay  is  actually  overcome  by  waxing, 
although  we  note  from  another  American  investigation, 
published  earler  in  the  year,  that  coating  of  apples  wdth  a 
wax  emulsion  appeared  to  inhibit  development  of  bitter 
pit.  It  will  also  be  recalled  that  diphenyl-impregnated 
pai)er  wrappers  caused  an  impressive  reduction  in  damage 
to  Jaffa  oranges  during  shipment  to  this  country.  Apart 
from  treatment  designed  to  forestall  or  suppress  the  de¬ 
velopment  of  diseases,  the  artificial  coating  should  be  one 
which  reduces  excessive  desiccation  but  does  not  seriously 
interfere  with  breathing.  A  good  gloss  is  also  desirable 
in  many  cases  for  the  sake  of  sales  appeal,  a  feature  in 
which  some  waxes  are  defective.  Supplementary  buffing  to 
achieve  gloss  involves  risk  of  bruising.  Latex  suffers  from 
the  same  drawback  and  may  impart  an  undesirable  odour. 


Synthetic  Resin  Coatings 

Some  of  the  newer  synthetic  resins  have  recently  been 
examined  from  the  point  of  view  of  suitability  as  protective 
coatings  on  stored  fruit  in  the  United  States,  promising 
results  being  claimed  for  resins  of  the  vinyl  family.  The 
latter  include  polystyrene,  esters  of  methacrylic  acid  and 
polyvinyl  esters,  all  of  which  are  distinguished  by  glass¬ 
like  clarity  and  good  inherent  gloss.  An  additional  ad¬ 
vantage  is  that  they  can  be  applied  in  the  form  of  aqueous 
emulsions  free  from  organic  solvents.  Special  formulae 
have  been  evolved  for  specific  fruits  and  a  proportion  of 
plasticiser  and  natural  resin  has  been  found  desirable  in 
some  eases.  Thickness  of  coating  must  also  be  adjusted  to 
the  nature  of  individual  fruits,  bearing  in  mind  the  neces¬ 
sity  for  suppressing  undue  desiccation  without  impeding 
the  passage  of  gaseous  products  of  metabolism.  Thus  in 
the  case  of  oranges  an  emulsion  with  8'3  per  cent,  solid 
content  has  been  found  most  effective;  the  actual  composi¬ 
tion  of  the  dried  film  in  this  case  is  32-8  per  cent,  poly¬ 
butyl  methacrylate,  3‘2'8  per  cent,  polystyrene,  20  per  cent, 
damar  and  1 1  t  per  cent,  dibutyl  phthalate.  Heavier  coatings 
are  recommended  for  apples  and  tomatoes;  so  heavy,  in  fact, 
that  they  can  be  stripped  from  the  fruit  before  use  and 
might  more  aceurately  be  described  as  synthetic  glass-like 
envelopes.  Further  data  on  these  lines  will  be  awaited 
with  interest,  for  there  is  no  need  to  stress  the  importance 
of  any  new  technique  which  will  reduce  fruit  wastage  with¬ 
out  laying  an  impossible  burden  on  the  available  cold 
storage  accommodation. 


Lecithin  in  Confectionery  and  Ice  Cream 

Evidence  of  the  value  of  lecithin  in  various  branches  of 
the  confectionery  industry  is  contained  in  recent  patent 
literature.  Soya  lecithin  is  a  powerful  wetting  and  capil¬ 
lary  agent  and  quite  a  small  percentage  brings  about  an 
appreciable  reduction  in  the  viscosity  of  chocolate  mixes. 
In  this  way  it  is  suggested  that  economy  can  be  effected  in 
the  use  of  cocoa  butter.  Lecithin  substances  contain  both 
lipophile  and  hydrophile  groups,  which  promote  the  forma¬ 
tion  of  fat-water  emulsions.  In  the  ease  of  metallic  salts 
of  long-chain  aliphatic  acids,  the  carboxylate  group  is 
hydrophilic,  while  the  long  hydrocarbon  chain  is  the  lipo¬ 
philic  group.  Such  salts  may  consequently  be  expected  to 
function  as  emulsifying  and  viscosity-reducing  agents  in  a 
similar  manner  to  lecithin,  and  good  results  have  actually 
been  obtained  in  chocolate  and  toffee  mixes  with  the  aid  of 


non-toxic  salts,  such  as  magnesium  salt  of  corn  fatty  acids 
and  the  potassium  salt  of  soya  bean  fatty  acids,  either 
alone  or  in  admixture  with  soya  lecithin.  In  chewing  gum 
mixes  a  percentage  of  soya  bean  leeithin  has  been  found  to 
“  smooth  the  chew  ”  without  reducing  the  all-important 
elastic  structure. 

The  problem  of  substitutes  for  cream  ices  may  arise 
this  summer.  A  frozen  confection  resembling  ice-cream  can 
be  obtained  with  the  aid  of  lecithin  as  emulsifying  agent. 
The  process  consists  in  dissolving  the  emidsifying  agent  in 
a  liquid  vegetable  oil,  gradually  dispersing  the  latter  in 
egg  yolk  or  a  concentrated  milk  powder  suspension,  and 
finally  incorporating  the  other  ingredients  of  ice-cream 
prior  to  freezing.  A  recommended  emulsifying  agent  for 
this  purpose  is  a  mixture  of  2  per  cent,  leeithin  and  5  per 
cent,  of  the  monoglyceride  derived  from  fully  hardened 
palm  oil. 


Food  Production  in  W  estern  Europe 

The  material  assembled  and  checked  on  an  agricultural 
journey  in  19;J8,  organised  by  Lord  Astor  and  Mr.  Seebohm 
Rowntree,  has  been  recently  published  in  a  book  by  Mr.  P. 
Lamartine  Yates  and  is  reviewed  by  Sir  John  Russell  in 
Nature,  146,  702.  Mr.  Yates  deals  exhaustively  with  the 
Western  European  countries — France,  Belgium,  Holland, 
Denmark,  Sweden  and  Germany — and  in  his  final  chapter 
makes  the  comparisons  with  Great  Britain. 

British  farmers  have  a  much  mure  difficidt  task  than 
confronts  the  Continental  and  particularly  the  German 
farmer.  The  peace-time  dietaries  of  the  Western  European 
countries  are  given  a  table  by  Mr.  Yates  which  shows  that 
the  English  dietary  included  considerably  more  meat, 
sugar,  butter,  fruit  and  vegetables  than  the  German,  but 
only  half  the  potatoes  and  12  per  cent,  less  bread.  On  the 
average  British  yields,  1'6  acres  are  necessary  to  protluce 
the  food  of  the  British  consumer  unit;  the  limited  land  area 
can  at  this  rate  feed  only  40  per  cent,  of  the  British  people. 
The  German  dietary,  on  the  other  hand,  requires  little 
more  than  half  this  land  per  head,  and  as  Germany  has 
twice  the  area  of  land  that  Britain  has,  but  less  than 
double  the  population,  it  is  not  surprising  that  they  can 
attain  more  than  IK)  per  cent,  of  self-sufficiency  against 
40  per  cent,  in  Great  Britain. 


Output  of  Agricultural  Workers 

Another  interesting  table  given  in  the  book  is  the  relative 
output  per  worker  in  the  different  countries’  areas.  The 
net  output  of  the  British  agricultural  worker  is  three  times 
that  of  the  French  or  German;  the  gross  ouptut  is  still 
higher.  No  other  European  country  begins  to  equal  Britain 
in  this  respect,  but  this  high  output  per  man  has  not  given 
us  high  output  per  acre.  In  some  ways  the  two  things  are 
opposed  and  countries  of  high  output  per  man  frequently 
have  low’  output  per  acre.  The  relation,  however,  is  not 
rigid,  and  it  is  possible  to  achieve  high  output  per  acre 
and  high  output  per  man;  that  is  the  problem  now  con¬ 
fronting  British  agricultursts.  There  is  no  evidence  that 
it  can  be  done  simply  by  enlarging  our  farming  units;  the 
countries  that  far  surpass  us  in  output  per  acre  are  all 
lands  of  small  holders.  But  there  is  also  no  evidence  that 
the  setting  up  of  small  holdings  would  give  any  better 
results;  in  spite  of  considerable  public  expenditure  on  small 
holdings  the  numbers  have  continuously  shrunk.  The  re¬ 
organisation  must  be  in  the  direction  of  making  fuller  use 
of  the  technical  and  scientific  knowledge  now  or  in  future 
available,  so  as  to  increase  the  efficiency  of  the  land  as 
well  as  that  of  the  worker.  The  crux  of  the  problem  lies 
in  the  uncertainty  of  prices  of  agricultural  produce.  No 
other  producers  of  commodities  are  in  so  insecure  a  posi¬ 
tion;  all,  except  farmers,  are  always  protected  by  con¬ 
tracts,  and  a  similar  arrangement  seems  indicated  for 
agriculture. 
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In  the  canning  of  Ulster  Meat  Roll  the 
different  ingredients  are  put  into  eight 
baths,  over  which  passes  an  overhead  scale. 
The  operative  who  mixes  the  ingredients 
weighs  the  correct  amount  of  each  into  the 
scale,  and  when  it  comes  to  the  end  of  the 
row  of  baths  tips  the  contents  of  the  scale 
into  a  silent  chopper,  where  it  remains 
until  the  correct  texture  has  been  obtained. 
The  mixture  is  then  automatically  con¬ 
veyed  t«»  a  hydraulic  stuffing  machine 
which  is  used  f«>r  filling  3-lb.  cans. 


CANNING  IN  ULSTER 

A  DESCRIPTION  OF  THE  NEWFORGE  FACTORY 


The  policy  of  Newforge  Limited  may  Ije  epitomised  as  an 
attempt,  successfully  being  achieved,  at  the  comjilete  elabora¬ 
tion  of  live  cattle.  Such  an  achievement  brings  in  its  train  the 
successful  confrontation  of  competition  .md  the  favouring  »)f  the 
jirirnary  producer  in  the  matter  of  prices  for  his  cattle. 

Complete  Treatment  of  Cattle 

Such  complete  elaboration  of  the  whole  animal  products  may 
be  divided  into  two  categori<>s — edible  and  inedible — and  th<‘ 
ramilic.itions  of  Newforge  Limited  include  appropriate  establish¬ 
ments  to  handle  all  products. 

Newforge  Limited  is  a  branch  of  the  old-established  Scottish 
firm  of  Robert  Wilson  and  Sons,  Ltd.,  Darrhead,  Scotland,  and 
TrafTord  Park,  Mani+iester. 

Rolx'rt  Wilson  and  Sons,  Ltd.,  was  established  as  a  curing 
concern  almost  ux)  years  ago  near  Dunlop,  a  villagi*  in  .\yrshire, 
Scotland.  In  1912,  owing  to  its  extending  activities,  the  business 
was  transferred  to  Harrhead,  where  an  extensive  business  in 
bacon  curing  and  cooking  and  tinning  of  hams  is  carried  on. 
'I'he  .Manchi'Ster  branch  is  solely  concerned  with  the  refining 
and  manufacture  of  lard  and  vegetable  shorbnings  and  is 
equipped  with  the  latest  jilant  for  this  purjHise. 

In  1930,  Newforge  Limited  was  establisheil  in  Belfast  to 
h.indle  the  bv-priHlucts  and  offal  obtained  from  small  curing 
concerns  and  waste  materials  from  butchers’  shops. 

This  com|)any  now  controls  three  factories  and  a  feeding-stuff 
compounding  warehouse  where  meat  meals,  manufacturtxi  at 
the  iUirnhouse  factory  (mainly  concerned  with  the  jiroduction  of 
im'dible  by-firoducts)  are  utilised  for  livestock  rations. 

.\t  the  factory  at  Malone  is  handled  all  edible  material,  and  .'in 
idea  of  its  scope  may  be  gathered  by  the  fact  that  lUster’s  entin* 
dripping  supply  is  made,  and  all  surplus  offals  from  the  seventeen 
official  abattoirs  in  Northern  Ireland  are  trimmed,  packed  .'ind 
frozen  there,  as  well  as  the  canning  of  meat  roll,  soujis,  dinners, 
tongues  and  Ulster  Fry. 

Ulster  Fry 

This  is  the  result  of  a  novel  method  for  the  utilisation  of  large 
quantities  of  Ix'of  and  constitutes  a  popular  alternative  to  the 
breakfast  bacon. 

L’lster  Fry  is  not  only  an  extremely  high-grade  product,  but 


its  unique  Cellophane  parking  is  far  cheajx-r  than  tins,  and  it  is 
well  suited  to  m.'iss  firoduction.  , 

.\t  Newforge  Garden  Factory,  the  home  of  I’lster  Fry,  over 
20  tons  of  this  delicious  breakfast  fry  is  manufactured  wi'ckly, 
and  this  is  only  a  beginning. 

Immediately  upon  arrival  at  the  factory  the  sid*“s  of  beef  art* 
chilled  and  fed  to  an  electric  baml-saw  to  be  cut  into  small  joints. 
'I'hese  joints  arc  carried  away  to  a  series  of  Ixining  tables  by 
continuous  overhead  conveyor. 

Each  btining  table  has  a  working  crew  of  four  men,  each 
sfiecialising  in  boning  one  particular  joint,  and  six  girls,  who 
trim  the  meat  free  from  skin,  gristle  and  sur[)lus  fat. 


Overhead  Collection 

rht“  finished  meat  and  fat  are  collected  from  the  tables  in 
large  bogies  running  on  an  overhead  track  and  tipped  into  long. 


A  section  of  the  Meat  Cutting  and  Trimming  Department. 
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Cutting  meat  on  electric  bandsaw. 


ii'c-coolcd  trouf'hs  in  the  blending-room.  Over  thes<’  troufihs  an 
overhead  scale  runs  backwards  and  forwards,  pickinj*  up  the 
required  amounts  of  lean  and  fat  meat  and  depositin}^  it  in  an 
ever-movinf«  line  of  containers  in  convenient  50-lb.  lots.  The 
flavourin}*  iiif'redicnts  are  then  added  and  the  meat  tipped  from 
the  containers  into  large  mincers.  These  mincers  are  of  the 
standard  pattern  and  reduce  the  meat  to  .i-inch  cubes. 

'rh«‘  minced  meat  slides  by  gravity  down  a  long  chute  to  the 
next  floor  and  direct  into  a  somewhat  larger  mincer.  This 
n  duces  the  meat  to  i^-inch  cubes,  the  finished  size. 

Hy  this  method  of  double  mincing  not  only  is  a  more  rapid  and 
continuous  flow  obtained,  but  perfect  mixing  is  achieved  in  the 
same  operation  by  the  natural  tumbling  effect  of  the  gravity 
feed. 

In  the  stuffing-room  the  standard  type  of  hydraulic  |)ower 
sausage  filler  is  used,  but  working  at  a  somewhat  liigher  pri-ssure 
than  usual. 

Standard  6-lb.  Visking  casings  are  used,  and  after  they  are 
soakf'd  the  LMster-Fry  mixture  is  fdled  into  them  in  e  xactly  the 
same  way  as  ordinary  s.iusages.  Each  filler  has  a  crew  of 
eleven— one  girl  to  feed  the  casing  to  the  tilling  nozzle ;  a 
machine  operator;  eight  men  to  tie  and  finish  the  c.asings  ;  and 
one  girl  to  pack  away  the  frys  into  maturing  boxes. 


Filling  and  Maturing 

VV'hile  the  machine  is  being  filled  by  three  of  the  crew'  the 
remainder  tie  up  the  first  open  end  of  the  casings.  When  the 
machine  is  in  operation  the  filled  frys  slide  down  a  chute  from 
the  nozzle  to  the  table,  and  operatives,  working  in  pairs,  close 
and  tie  the  remaining  open  end  and  make  a  loop  for  subsequent 
hanging.  The  maximum  daily  output  of  each  machine  is  2,000 
frys,  involving  the  use  of  from  two  to  three  miles  of  string  and 
the  tying  of  14,000  knots. 

The  frys  are  now  left  to  mature  for  several  days  in  a  special 
air-conditioned  chill-room. 

The  whole  process  of  manufacture  from  carcass  to  maturing- 
room  can  be  carried  out  in  under  twenty-five  minutes,  and  w’ith 
only  a  fractional  rise  in  meat  temperature. 

Finally,  the  frys  are  hung  up  in  large  cages,  slung  on  an 
overhead  track.  These  cages  slide  into  single-story  heated  and 
insukited  smoke-houses,  four  cages  each  containing  120  frys  to 
each  house. 

.\n  old-fashioned  smoking  formula  is  used — wheat  straw,  oak 
sawdust  and  Irish  p<‘at,  and  at  the  same  time  the  frys  are 
tenderised  by  a  special  process. 

The  preparation  of  offals  for  the  market  is  an  important  item, 
ox  tails,  ox  and  sheep  hearts,  kidneys,  sweetbreads,  etc.,  being 
conveyed  from  the  different  abattoirs  by  the  (.'ompany’s  own 
transports  in  refrigerated  trucks  and  also  by  rail.  .Arrived  at  the 
factory,  they  are  weighed  and  put  into  overhead  bogies,  which 
convey  them  to  the  chill-room,  where  they  are  held  prior  to  being 
trimmed.  .After  trimming,  the  offals  are  packed  into  boxes  of 
suitable  units  and  then  frozen.  .Shipment  to  England  is  effected 
in  sj)ecially  constructed  insulated  containers  refrigerated  by- 
dry  ice. 


One  of  the  huge  cooking  extractors  for  rendering  dripping. 


Dripping 

Newforge  Limited  arc  the  sole  manufacturers  of  dripping  in 
Ulster  and  are  handling  caul  fat  on  behalf  of  the  .Ministry  of 
■Agriculture.  The  raw  fat  is  conveyed  on  overhead  conveyors  to 
large  tanks,  wh<Te  it  is  held  in  pure  spring  water  until  ready 
for  ctxiking.  This  is  done  in  a  horizontal  extractor  cap;ible  of 
holding  a  6-ton  charge.  The  resulting  oil  is  pumped  into  .settling 
tanks,  where  it  is  washed  and  pumiM'd  over  to  another  set  of 
tanks  for  further  settling,  Jifter  which  it  is  blown  along  steam- 
jacketed  pipes  to  a  cooling  churn,  from  which  it  is  run  into 
cardboard  boxes  and  mack'  ready  for  despatch. 


A  detail  of  the  overhead  rail  transporting  system. 


Canning 

In  the  canning  of  Ulster  .Meat  Roll  the  different  ingredients 
are  put  into  eight  baths,  over  which  passes  an  overhead  scale. 
The  operative  who  mixes  the  ingredients  weighs  the  correct 
amount  of  each  into  the  scale  and  whe  n  she  comes  to  the  end  of 
the-  row  of  baths  tips  the  contents  of  the  scale  into  a  silent 
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Systematic  bact<Tiolof<ical  tests  are  carried  out  on  all  products, 
which  are  also  examined  and  reported  on  for  appearance  and 
flavour. 

Heat-penetration  tests,  usinf*  the  well-known  Foster  Thermo¬ 
couples,  are  periodically  carried  out  to  ascertain  if  changes  in 
weather  conditions,  etc.,  necessitate  longer  processing  time. 

In  the  event  of  bacteria  being  found,  the  hole  made  for  inocu¬ 
lation  is  soldered  uj)  ;ind  the  can  seams  tested,  first  under  high 
[iressure  and  then  by  filing  through. 

riie  bact«‘ria  are  then  examined  for  heat  resistance  and  the 
results  compared  with  the  heat-penetration  tests. 

Such  methods  of  doing  business  and  the  faith  which  is  behind 
them  should  surelv  achieve  further  successes. 


Canned  Soups,  Fruits  and  Vt'getables 

Lagan  \  alley  Canners,  Lisburn,  in  which  Newforge  Limited 
is  int«‘rested,  have  recently  o|H-ned  a  new  factory  for  the  canning 
of  soups,  fruits  and  vegetables.  Meat  pastes  will  also  be  handled. 
()n<‘  of  the  first  products  made  was  solid  pack  apples  in  i-gallon 
tins. 


Basic  Policy 

Newforge  Limited,  which  h;is  made  such  rapid  progress  since 
its  inception,  attributes  its  success  to  three  basic  princijiles  of 
|K)licy,  which  are  : 

1.  To  |)rovide  congenial  working  conditions  and  as  many  jobs 
as  possible  for  l  ister  workers. 

2.  Ily  elimination  of  waste  and  the  adoption  of  modern 
methods  to  m:inufactiire  (iroducts  which  can  be  sold  at  their  triu' 
value  ami  which  will  enable  them  to  purchase  material  from 
producers  .it  its  maximum  price. 

3.  l  o  |)roduce  for  consumption,  ;is  jiroducing  tor  consumption 
im|)lies  th.it  th«*  (.pi.'ility  of  the  article  produced  will  be  high  .and 
that  the  jirice  will  lx-  low— that  the  article  will  1h'  one  which 

chopper,  wher<‘  it  rem.ains  until  the  correct  texture  has  bi-en  serves  the  pinple  and  not  mer«‘ly  the  manufacturer, 

obtained.  'Ihe  mixture  is  then  automatically  conveyed  to  a 
hydraulic  stutling  machine,  which  is  used  for  filling  3-lb.  cans, 
the  size  used  for  ni.arketing  this  product  at  the  moment. 

In  connection  with  th<-  cure  of  lunch  and  ox  tongues  for 
canning  the  artery  pumping  system  is  used. 


Cooling  churn  and  filling  arrangement  for  dripping. 


SOMK  SIIM’LIKRS  TO  NKWKORC.K  LIMITKD 
Hantl-Saw  for  Cutting  Meat  :  .S'dgur  atid  Co.,  Ltd. 

Roller  Conveyors  :  Herbert  Morris,  Ltd. 

Mincing  M.achines  :  Hobart  Maiiufactiirittfi  Co.,  Ltd. 

Silent  Cho[)[)er  :  J.  C.  Wetter  and  Co. 

Stuffing  Machines  :  J.  C.  If'ettcr  and  Co. 

Solvent  Extraction  Pl.ant  for  Fats  :  Ceorge  .Scott  and  Sons 
(London),  Ltd. 

Refrigeration  :  /..  .Sterne  and  Co.,  Ltd. 

Thermometer  and  Recorders  :  Canibridjie  Instrument  Co.,  Ltd. 
Electrical  Lalxirtitory  .\p[)aratus  :  .1.  (ialtenkamp  and  Co.,  Ltd. 
M«“at  and  Horn-meal  (irinder  :  Christy  and  .\orris.  Ltd. 
Overhead  I'rticking  .and  l)rop|K-rs  :  Industrial  Ifas/c  Elimin¬ 
ators,  Ltd. 

Hollers  :  Cochran  and  Co.,  Ltd. 

Closing  Machines  :  E.  II'.  Bliss  Company. 

Retorts  :  Maidens.  Ltd. 

Dough  Mixer  :  Baker  Perkins,  Ltd. 


Scientific  ('ontrol 

The  Company  is  well  equi()|)t>d  on  the  scientific  side;  .at  the 
Malone  Factory  there  is  .a  fully  equipiH-d  l.abor.atory  st.afTed  by 
five  fully  qu.alified  chemists,  who  ensure  th.at  all  |)roducts  leaving 
the  factory  are  made  to  a  specified  standard. 

'finfilate,  cereals,  spices,  meat,  fat  and  gelatine  are  all  tested 
either  chemically  or  microscopically  and  certified  before  use. 

'fhe  batches  of  tins  in  each  retort  are  numbered  and  the 
numbers  are  written  at  the  time  on  the  tenifierature  recorder 
chart,  'fhe  laboratory  files  all  charts  and  checks  each  record  for 
conformitv  with  the  standard  process  laid  down. 


One  of  the  eight  retorts  installed  in  the  factory 


cans. 
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THE  ELABORATION  OF  CATTLE 

FOR 

CANNED  MEAT  AND  BY-PRODUCTS 

T.  CROSBIE-WALSH.  K.l.C. 


THIi  TECHNOLCXiV  of  moat  ranninj^  starts  with  the  live 
cattle.  'Fhe  meat  canner  in  this  country,  with  some  excep¬ 
tions,  is  not  f'reatly  concernetl  with  this,  as  he  jjets  his  meat 
dead.  No  consideration  of  meat  cannin}*,  however,  would  be 
complete  without  som<‘  study  of  the  live  animal  and  the  products, 
other  than  meat,  obtainable  from  it. 

As  to  classification,  this  is  a  matter  of  individu.nl  judjiment. 
.\  roujjh  classification  [)urely  from  the  factory  anj^le  and  without 
reference  to  any  classification  adopted  by  the  cattle  department 
is  }‘iven  here. 

Steers : 

(i)  Fair  freezinj*  steer — .nbout  four  years  old. 

(’)  (iood  c.nnner — steer  from  four  to  five  years  old. 

(3)  Thin  canner— steer  from  four  to  five  years  old. 


Cows : 

(1)  Fair — seven  years  upwards. 

(2)  (Iood — seven  ye.nrs  upwards. 

Calculated  on  an  average  of  a  minimum  of  100,000  head  in 
each  class,  the  following*  are  the  live  weights  of  the  classes  of 
animals  : 


F*'air  freezing*  steers 
Good  canner  steers 
Thin  canner  steers 
Fair  canner  cows 
GtHul  cows 


1,034  lb. 

990  „ 

900  ,, 
702  „ 
8S0  „ 


The  problem  of  the  cattle  buyer  is  that  of  selecting;  the  class 
of  animal  for  canned  meat  that  will  provide  the  most  profitable 
yields,  not  only  of  meat,  but  of  by-products.  It  will  be  realised 
that  the  position  is  always  chan^inf»  owinfj  to  fluctuations  of  the 
prices  of  everythin}*,  from  the  cattle  to  the  most  unimportant  by¬ 
products. 

The  method  of  calculation  does  not  take  bone  into  account. 
Boneless  meat  is  what  the  canner  is  interested  in.  The  meat 
may  be  strijiped  from  the  bone  as  soon  as  the  animal  is  killed, 
and  the  bones  are  taken  away  for  elaboration  into  the  various 
by-products. 

The  percenta}‘e  of  meat  obtained  from  the  different  classes  of 
animals  varies  considerably.  The  followln}*  are  the  percentajjes 
of  meat  without  bone  obt.ained  from  the  five  classes  of  animals, 
and  also  the  meat  ready  f«)r  use  in  this  case  is  corned  beef,  but 
would  a[)ply  to  other  packs  : 


Fair  freezin}*  steers 

Per  Cent, 

-  4.T5 

Corned  Beef  on 
Live  Weight. 

Good  canner  steers 

...  41 

2.33 

Thin  canner  steers 

.39 

215 

Good  cows  ... 

...  40 

23-0 

Fair  cows  ... 

...  36 

20-0 

The  meat  represented  by  these  percenta}»es  is  not  that  which 
wholly  }*oes  into  the  can.  'Fhere  has  to  be  deducted  certain 
residues  trimmed  off  in  the  raw  state,  sinews  from  the  cooked 
meat,  and  finally  excess  raw  fat.  It  will  readily  be  seen  that 
these  f.'ictors  are  important  when  selectinj*  cattle  for  me.at 
packin}*. 

In  considerio}*  costs  it  is  important  to  take  into  consider.ntion 
the  numerous  by-products.  The  canner  buvs  the  Ix-ast,  and  one 
way  to  establish  l)eef  costs  is  to  consider  that  evervthin}*  in  the 
way  of  raw  material  for  by-products  has  no  calcuiated  value — 
that  is  to  say,  they  are  not  costed  into  the  various  departments. 
When  they  are  duly  converted  into  manufactured  products  the 


differt'nce  Iw'tween  the  cost  of  their  preparation  plus  overheads, 
and  the  sellinj*  price,  is  credited  (if  it  is  on  the  ri}4ht  side)  to  the 
lost  of  the  animal  and  from  thence  to  the  cost  of  the  beef  for  the 
main  product. 

The  yields  of  raw  meat,  m.'inufactured  meat  products  and 
by-proilucts  of  a  steer  or  cow  are  shown  in  Table  I. 

The  bones,  except  the  manufacturers’  bones,  are,  after  treat¬ 
ment  for  fat  extraction,  durin}*  which  the  best  of  them  yield 
soup  stocks  of  ilifferent  ijualities,  converted  either  into  bonemeal 
or  mixed  with  or}‘anic  materi.al  to  make  mixed  fertiliser. 

The  bliMul  is  m.tde  into  blix)d  meal,  intestines  into  sausa}>e 
casin}4s  ;  b.iins,  sinews,  hoofs,  horn  jtiths,  }‘all,  }*allstones,  jilands 
for  medicinal  purposes,  even  ear  hairs— all  are  carefluly  pre¬ 
pared. 

Some  imjiortant  work  has  been  done  comparatively  recently 
on  ante-mortem  ;ind  post-mortem  precautions  in  haniHin}*  meat. 
.\lthou}4h  this  was  mainly  with  reference  to  pi}*s  and  the  bacon 
made  therefrom,  it  has  an  application  in  meat  canniii}*. 

Well-rested  animals  still  have  a  store  of  }‘lyco}*en,  and  after 
death  this  }^lyco}*en  is  converteil  into  lactic  acid,  which  has  a 
favourable  effect  u|)on  jticklin}*. 

The  animals,  on  the  way  to  the  slau}>hter-house,  usually  walk 
sin}‘ly  alon}*  a  passa}*e-way,  aloii}*  fifty  yards  of  which  are  fixed 
overhead  water  pijtes,  by  which  the  animals  are  well  sprayed. 
.\part  from  the  ciKiliti}*  effect,  the  benefit  of  which  may  have  a 
}*reater  or  lesser  si}*nificance,  it  is  certainly  a  }*ood  thin}*  from 
the  point  of  view  of  cleanliness. 

The  abattoir  work  is  carried  out  with  efficiency  and  speed. 
There  are  several  ways  of  handlin}*  the  carcases.  In  the  lar}*e 
f.actories  where  canned  meats  are  the  main  activity  the  animals 
are  lioned  immi  diately  after  killiii}*,  and  the  meat  used  without 
any  prolon}‘ed  stora}‘e.  In  others  the  carcases  are  him}*  in  cold 
stora}»e  anil  boned  afterwards.  .Ml  this  does  not  a|)ply  to 
Kn}‘lish  [iractice,  and  meat  canners  in  this  country  receive  their 
meat  already  killed  and  sometimes  boned,  and,  exce|)t  for  such 
items  as  briskets,  ton}‘ues  and  suchlike,  there  is  relatively 
little  beef  and  mutton  cannin}*  done  on  any  scale  in  this  country. 
Tfiere  are,  however,  sundry  factories  in  En}<land,  Northern  and 
Southern  Ireland  which  elaborate  products  from  the  whole 
animal,  and  before  the  war  there  was  much  talk  about  cull  cows 
in  this  country  for  the  same  purpose.  In  .Aston  and  Rowntree’s 
l)iM)k  Hrilish  Agriculture  is  contained  a  projiosal  to  increase  the 
cow  population  of  this  country  by  somethin}*  of  the  order  of 
2,(KM),(X)o,  and  the  matter  of  the  disposal  of  the  dry  cows  would, 
if  this  were  realised,  become  of  interest.  However,  under 
present  conditions  this  is  a  matter  for  the  future. 


Hanging  of  Meal 

'I'he  period  of  han}*in}J  of  meat  and  the  tem()erature  at  which 
hani^in}*  is  conducted  has  a  profound  influence  uf)on  the  curin}* 
process,  and  consequently  upon  the  colour  and  texture  of  the 
canned  })roduct,  and  also  u|)on  the  quality  of  by-product  extract 
obtained 

In  Table  II.  are  }<iven  some  anaixtical  fi}<ures  showin}*  the 
effect  of  han}*in}‘  on  acidity  and  .Sorensen  fi}<ure,  which  latter  is 
a  useful  rou}*h-.ind-ready  test  for  the  meat  laboratory. 

I'he  fi}*ures  in  the  tabb*  show  how  carefid  it  is  nec«‘ssary  to  bi‘ 
in  the  practical  interpretation  of  analytical  fi}‘ures.  In  the  first 
set,  showin}*  increase  of  acidity  at  iS®  ('.,  maximum  acidity  is 
reached  after  7  hours,  whereas  in  the  second  set  the  acidity 
iH'twi'en  X  hours  and  24  hours  was  very  much  increased.  The 
diffi-rence  may  be  attributed  to  different  causes,  the  most  prob¬ 
able  bein}*  bacterial  action,  the  effects  of  which  may  be  plainly 
seen  in  the  fi}‘ures  for  24  and  4S  hours  of  hanf^in}*  at  23°  C. 

.Some  very  valuable  studies  have  been  made  recently  by  E.  C. 
Mate  .Smith  on  the  physiolo}*y  of  ri};or  mortis,  which  mi}‘ht  well 
be  collated  with  residts  in  the  cannin}*  factory.  He  has  investi- 
}*ated  ( i)  rate  of  acidification  of  muscle  jHist-mortem  ;  (2)  chan}*es 
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TABLE  I. 


Fair  Freezing 

Good  Canner 

Thin  Canner 

Fair  Canner 

Steer. 

(.ibout  4  yrs.) 

Steer. 

(4-5  yrs.) 

Steer. 

(4-5  yw-) 

Cow-. 

(7  yrs.  upwards.) 

(7  yrs.  upwards.) 

Average  Yields. 

' 

Lbs. 

Lbs. 

Lbs. 

Lbs. 

Lbs. 

Live  weight 

1034 

990 

902 

792 

880 

Total  meat  without  Ixme 

4500 

405-9 

353-0 

285-1 

353-0 

Distrihution  of  .Meat. 

Trimmed  meat  for  corned  beef  . . 

3»o-4 

342-4 

302-0 

236-6 

293-9 

(«4-6  %) 

(84-4  %) 

(85-5  %) 

(83-0  %) 

(83-5  %) 

Sinews  extracted  from  corned  lieef 

10-8 

10-6 

10-6 

8*6 

8-8 

(2-4  %) 

(2-6  %) 

(3-0  %) 

(3-0  “ -) 

(2-5  %) 

Meat  residues 

380 

37-6 

34-4 

29-9 

33-<> 

(8-5  %) 

(9-0  %) 

(9-8  %) 

(10-5  °  d 

(9-5  /  ) 

Raw  fat 

24-4 

16-10 

6-10 

10-00 

15-7 

(4--5  %) 

(4-0%) 

(1-7%) 

(10-0%) 

(4-5%) 

Corned  Beef. 

Yield  of  corned  l>eef  from  raw  beef 

202-50 

231-10 

180-90 

'5«-5o 

202-80 

(Og-o  %) 

(67-5  %) 

(64-5  %) 

(67-0%) 

(O9-0  %) 

Corned  l>eef  on  live  weight 

25-4  % 

23-34  % 

21-52  7o 

20-02 

23-04  % 

By-Products. 

Raw  tongue 

372 

3-26 

2-97 

2-60 

3-17 

Cooked  tongue  •  . . 

2-22 

1-94 

1-78 

1-54 

1-87 

Green  hide  . . 

73  70 

79-20 

74-80 

58-44 

61-1O 

Salted  hide 

56-70 

61-78 

57-60 

4<>-33 

48-05 

Tallow 

48-40 

40-70 

27-72 

28-82 

39-60 

Premier  jus 

18-70 

18-70 

.  11*00 

14-30 

18-70 

Edible  dripping 

11-04 

9-15 

3-06 

5-48 

8-90 

Marrow  fat  . . 

0-94 

0-95 

0-84 

0-79 

0-8O 

Neat’s-foot  oil 

,  0'92 

0-88 

0-79 

0/0 

0-79 

Total  rendering  fattv  matters  . . 

80-OI 

70-38 

43-40 

50-09 

68-86 

Total  bones  per  head 

Bones  to  soup,  excluding  feet,  knees  and 

horn 

ib5-4» 

1.59-50 

154-00 

I  tO-Oo 

129-80 

piths 

103-4 

97-90 

92-40 

68-20 

78- 10 

Organs  to  soup  stock 

20-08 

19-80 

18-04 

15-80 

17-60 

Scraps  to  soup  stock 

'  8-58 

8-14 

7-48 

7*00 

7-90 

Total  soup  stock  per  head 

14-50 

13-70 

12-71 

10-30 

11-70 

Blood 

8-8 

8-4 

7-5 

6-6 

7-5 

Tankage 

70-40 

08-20 

61-60 

5500 

59-00 

Horns 

J-43 

2-6 

2-6 

1-50 

0-90 

Casings:  Rounds  (metres) 

23 -.50 

2  2-tM> 

21-50 

20*00 

21-00 

•Middles 

7-35 

725 

7-25 

6-50 

7-00 

Bungs 

1-20 

I  MO 

0-95 

0-80 

0-90 

The  same  cattle  diessed  as  butcher’s  beef 

'  60O-98 

554-40 

479-16 

380-82 

464-20 

(.58-7  %) 

(50-(M)  %) 

(53-10%) 

(48-09  %) 

(52-75  %) 

of  <‘lasti(ity  rn  rij^or  mortis,  with  reference  to  the  effect  of  tem- 
[leraturc,  presence  of  j^Iycoj^en  and  />H  ;  and  (3)  clian^Je  in 
solubility  t)f  the  muscle  proteins  in  rij^or  mortis. 

rile  effects  on  the  finished  [iroduct  of  the  judicious  hanj^inij  of 
meat  are  far-reachino.  properly  matured  meat,  after  canninfj, 
“  melts  in  the  mouth  ” ;  the  muscle  fibres  are  softened  in  quite  a 
different  way  from  th«‘  subsequent  softeninj*  due  to  curinf»  and 


TABLE  II. 


Effect  of  Hanging  Beef 


Formalin 

Titration 

•rnture  of 
MgC  C.). 

Tittle  of 

.Acidity  as 
Lactic  .Icid. 

(.Sorensen)  as 
Lactic  Acid,  Less 

Hanging. 

(per  cent.) 

Acidity  as  Lactic 

.Acid  in  Col.  3. 

(per  cent.) 

18 

Rigor  mortis 

0-488 

0-855 

18 

2  hours 

0-493 

0-947 

18 

4 

0-493 

0-975 

18 

7  M 

0-595 

0-975 

18 

24  .. 

0-597 

0-976 

23 

Nil 

0-325 

0-535 

23 

2  hours 

0-337 

0-573 

23 

4  M 

0-339 

0-575 

23 

h  M 

0-344 

0-620 

23 

8  „ 

0-387 

0-659 

23 

24  M 

0-628 

0-856 

23 

48  » 

0-456 

c 

c 

inocessinji,  and  a  smooth,  velvety  apjiearance  is  produced.  Slice- 
ability — a  selling  point  of  considerable  importance — is  enhanced, 
and  the  |)ink  colour  of  cured  meats  is  more  vivid.  Meat  pastes 
have  a  smoother  texture  and  mature  more  quickly  in  the  jar. 
Upon  by-product  extract  of  meat  the  effect  is  still  more  notable, 
as  w  ill  be  shown  when  these  products  come  to  be  discussed. 

Trimming  and  Cutting 

rile  meat  is  trimmed  accordin}4  to  a  specified  jilan — veins, 
sinews,  fat,  fjlands,  etc.,  beinf*  remoxed  in  their  order  and  the 
sep.arated  materials  conxeyetl  to  the  different  by-product  depart- 
mi'iits  for  treatment. 

There  seems  to  Ix'  a  need  for  some  item  of  plant  for  cutting 
miat  for  canning.  .Many  meat  canni'is  do  this  by  hand,  pre¬ 
sumably  because  they  consider  that  the  cost  of  a  cutter — if, 
indeed,  a  satisfactory  cutter  can  be  obtained- -is  not  warranted 
by  reason  of  th<“  comparatively  small  amount  of  meat  handled. 

So  far  as  has  been  ascertained,  tluTe  does  not  seem  to  have 
lH*en  evolved  a  cutter,  on  the  same  lines  as  the  larger  one, 
suitable  for  smaller  production,  anti  thus  the  smaller  meat 
caniK'r  has  to  rely  on  hand  cutting. 

In  the  larger  factories  cutting  of  portions  of  honeless  moat  is 
done  by  the  use  of  two  sets  of  disc  cutters,  composed  of  anything 
up  to  32  circular  cutting  discs  each,  set  at  a  distance  of  from 
I  to  2  inches  apart. 

The  large  pieces  of  meat  are  thrown  on  to  the  first  set  of 
revolving  cutters  and  fall  on  to  the  other  set  which  is  installed 
below  it.  From  the  second  set  the  meat,  now  suitably  cut,  is 
conducted  to  the  pickling  or  cooking  vats,  according  to  the 
process  used. 

Such  a  set  as  h.as  lieen  described  has  a  capacity  of  io,o<k)  lbs. 
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|)er  hour,  which  is  considonibly  above  the  production  of  a 
moderate-sized  canninj*  factory. 

The  Curing  Process 

I'here  are  three  main  methods  of  curing  : 

(1)  I-ong  curinf*  and  lonji-con tinned  use  of  the  pickle. 

(2)  Short  curing  with  sterilisation  of  pickle. 

(3)  The  hot  cure. 

The  loiif*  cure  is  extensively  used  in  this  country  for  curing 
briskets,  tongues  and  various  meats,  .\fter  varying  numbers  of 
days,  according  to  the  ideas  of  the  individual  canner,  the  meat  is 
taken  out  and  cooked.  The  used  pickle  is  reinforced  with  salt 
so  that  the  percentage  of  that  substance  is  brought  up  to  its 
original  level  after  the  removal  of  the  meat.  Ac«ording  to  Mr. 
J.  \V.  Black,  what  are  nominally  the  same  brines  may  In*  kept 
in  circulation  for  years,  idthough  they  must  not  be  weak  ones, 
riie  m.iin  j)oitit  to  be  observed  is  the  maintenance  of  the  brine- 
house  at  from  40°  to  42"  F.  The  systematic  aeration  of  the 
brines  is  necessary,  either  by  pumping  from  the  vat  to  another 
between  changes  or,  if  used  brines  are  returned  to  a  main 
deposit,  by  aeration  and  fdtration  of  the  bulk.  .Mr.  Black  has 
found  that  as  time  go<'s  on  the  resistance  to  heat  of  the  bacteria 
contained  in  the  brin<“s  becomes  tower  and  lower,  and  that  the 
resistance  to  heat  of  old  spores  is  much  less  than  that  of  young 
s|)ores. 

It  is  obvious  that  es|>ecia!  care  h.is  to  be  taken  with  the  brines 
used  in  the  manner  described.  The  canned  products  made  from 
these  brines  are  excellent  .and  have  a  “  mature  ”  flavour,  but, 
considering  them  from  the  point  of  view  of  standardisation,  it 
seems  hardly  likely  that  the  characteristics  of  meat  cured  when 
the  pickle  is  new  will  correspond  with  that  cured  in  an  old 
pickle. 

'I'he  second  method  of  curing  was  one  which  was  evolved 
about  the  time  of  the  last  war.  I^ue  to  the  trennaidous  amount 
of  canned  meat — mostly  corned  beef — called  for  by  the  troops 
(South  .\merica  provided  not  only  iron  rations  for  the  British, 
but  also  for  the  French,  army)  the  old  methods  still  adhered  to 
bv  the  m.ajority  of  cjinners  became  unwieldy,  and  two  methods 
were  us(‘d — the  short  coltl  cure  and  the  hot  cure. 


The  Short  Cure 

The  short  cure  consists  in  immersing  the  raw  meat  in  pickle 
for  a  maximum  of  twenty-four  hours  at  ortlinary  tem|H'rature — 
that  is  to  say,  the  temperature  of  a  cool  cellar,  which,  however, 
is  not  necessarily  artificially  cooled.  The  pickle  is  then  drawn 
off,  and  sterilised  either  by  boiling  in  open  tanks  or  in  retorts 
under  pressure.  I'he  requisite  amount  of  salt  is  added  during 
this  operation,  so  that  every  constituent  of  the  pickle  is  sterilised. 
Bravity  is  taken  advantage  of  as  far  as  possible  during  the 
handling  of  the  pickle,  and  only  one  pumping  should  be  required 
— to  the  tank  feeding  the  sterilising  tanks  or  jiressure 
vessels.  During  the  week-end  the  pickle  is  either  run  away  and 
a  fresh  lot  matle,  or  kept  suft'iciently  hot  to  avoid  bacterial 
decomposition.  nice  little  calculation  for  the  ingineering 
departiiK  iit  is  whether  the  loss  of  salt  is  greater  in  cost  than  the 
steam  used.  This  would  depend  upon  satisfactory  lagging  of 
the  vessels  and  the  like.  I'his  cure  produces  a  mild-tasting 
|)roduct  the  taste  w.as  definitely  milder  than  pre-iqiq  product, 
mainly  because  the  specifications  of  the  British  War  Office  put 
down  a  maximum  salt  content  of  3  per  cent,  for  c.anned  beef. 
Pre-war  canned  beef  had  contained  anything  up  to  5  jrer  cent, 
salt  as  sodium  chloride.  The  canners  were  obliged  to  Ire  very 
careful  not  to  have  their  shipments  rejected  on  ;iccount  of  too 
high  a  salt  content,  and  usually  aimed  at  about  2”  per  cent. 


The  Hot  Cure 

I'he  increasing  demand  for  extract  of  meat  c.aused  the  canners 
to  search  for  some  way  of  getting  the  extractives,  a  projrortion 
of  which  was  unavoidably  taken  away  by  the  pre-cooking  opera¬ 
tion.  The  hot  cure  process  was  evolved,  which  differed  from  the 
niH-  previously  described  in  that  the  meat  was  cooked  before, 
in^te.ad  of  after,  pickling.  This  meant  that  there  was  no  salt, 
saltpetre  or  sugar  associated  with  the  cooking  liquors,  which 
could  be  eva|H)rated  to  make  extract  of  meat,  and  was  a 
great  step.  It  should  be  stressed  that  it  was  by  no  means  on<- 
which  sought  to  rob  the  meat  of  its  extractives,  hut  rather  to 
t.ike  advant.'ige  of  the  extractives  separated  during  the  inevitable 


|)re-cooking  which  the  meat  has  to  undergo  before  it  goes  into 
the  can — at  all  events,  when  it  is  a  question  of  making  a  solid 
p.ack  such  as  tongues,  jellied  veal,  beef  or  mutton. 

I  he  liquors  resulting  from  the  cooking  of  the  already  pickled 
meat  do  not  produce  a  satisfactory  extract ;  long  before  they 
reach  the  pasty  stage  they  become  a  saturated  solution  of  salt. 
•Many  attem|)ts  have  been  made  to  make  an  extract  from  these 
liquors,  but  the  result  was  not  s.'itisfactory. 

In  the  hot  cure  the  raw  meat  is  boiled  in  plain  water  for  as 
long  as  necessary,  and  according  to  the  yields  required.  The 
hot  meat  is  then  put  into  a  hot  pickle,  in  which  it  remains  for  a 
maximum  of  24  hours.  The  used  pickle  is  drawn  off,  salt  added 
to  bring  it  to  the  requisite  strength  again,  and  filtered  for  the 
next  round.  The  liquors  in  which  the  meat  has  been  cooked  are 
concentrated  under  vacuum  to  produce  extract  of  meat. 

There  resulted  some  difficulties  when  the  hot  cure  was  first 
introduced.  .Apart  from  others,  there  was  the  nitrite  difTn  ulty. 
Saltpetre  has  been  used  for  a  very  long  time  for  the  purixise  of 
producing  the  characteristic  pink  colour  of  cured  meat. 

The  colour  of  the  raw  meat  is  produced  by  the  reaction 
between  reduced  saltpetre  (or  nitrite)  and  the  ha*moglobin  of  the 
meat.  It  is  mainly  NO  hjtmoglobin.  When  the  meat  is  cooked 
this  NO  ha'moglobin  is  conv<‘rted  into  NO  h^mmhromatin. 
Ouite  a  numlx'r  of  problems  arose  at  the  beginning  of  the  adop¬ 
tion  of  the  hot  process,  among  them  being  the  unsatisfactory 
colouring  of  the  meat. 

The  Role  of  Saltpetre 

.Apart  from  its  role  (after  its  conversion  into  nitrite)  of  pro¬ 
ducing  the  pink  colour  of  cured  meat,  saltpetre  has  bt'en 
claimed  to  maintain  aerobic  conditions  within  the  meat  during 
pickling,  thus  tending  to  prevent  the  development  of  putrefactive 
organisms  of  the  an.u'robic  type.  J.  Richardson,  in  a  paper  in 
the  Journal  of  the  .hnerican  Chemical  Society  in  1907,  published 
some  data  upon  this.  The  author  made  some  similar  exp«‘ri- 
ments  a  considerable  time  later  than  this,  and  was  not  .able  to 
confirm  Richard.son’s  findings.  It  is  a  rather  im|M)rtant  point, 
as  the  tendency  is  to  call  sidtpetre  a  preservative  in  connection 
with  meat  curing.  It  depends  u|)on  the  quantity  of  any  sub¬ 
stance  used  as  to  whether  it  will  set  as  a  preservative,  and, 
according  to  the  author’s  experiments,  he  found  that  in  the 
proportions  ever  likely  to  be  used  in  meat  curing  there  was  no 
inhibitive  action  upon  bacteria. 

The  experiments  were  performed  in  connection  with  the  cold 
process,  as  these  m.atters  do  not  arise  on  the  hot  process,  as 
will  l)e  <lemonstrated.  The  usual  amount  of  saltp«-tre  (]>otassium 
nitrate)  used  was  400  grams  for  every  1,000  kilos  of  meat;  that 
is  to  say,  0  04  per  cent.  Some  sample  lots  of  meat  were  cured 
with  4,(XK),  4<K)  and  200  gr.ams  of  saltjjetre  for  every  1,000  kilos 
of  meat. 

Without  going  into  precise  details — the  meats  were  very 
thoroughly  examined  chemically  and  bacteriologically— it  was 
found  that,  after  incubating  the  cured  meat  for  24  hours  at  37® 
C.  the  meat  with  the  very  large  amount  of  saltpetre  was  quite 
putrid,  while  the  other  two  were  only  slightly  tainted.  This 
matter  is  important  when  considering  the  replacement  of  salt- 
jietre  (either  sodium  or  potassium  nitrate)  by  sodium  nitrite. 
From  the  point  of  view  of  preservation  there  is  no  reason  w  hy 
saltpetre  should  be  present,  although  the  idea  is  still  very  jireva- 
lent. 

Other  Cures 

The  author  received  recently  a  private  communication  from 
the  .Argentine  Republic  which  told  of  methmls  b«'ing  adt)pted 
which  eliminate  the  conventional  curing  process  and  put  all  the 
ingredients  into  the  tin  with  the  cixiked  meat.  This  methoil 
was  put  into  commercial  (iractice  by  the  author  in  1020  and  has 
its  advantages,  and  such  d«*fects  as  it  possesses  may  be  over¬ 
come  by  various  de\  ices. 

There  can  be  no  doubt  but  that  the  old  mi  thod  of  curing  gives 
a  more  “  tasty  ”  jiroduct  th;m  the  new,  and  so  long  as  the  old 
pickles  are  taken  care  of  in  the  way  suggested  above  there  is 
no  rejison  why  the  smaller  manufacturer  should  modify  his 
methods.  The  reason  for  the  development  of  the  new  cures  was 
solely  the  need  to  take  advantage  of  the  cooking  liquors  for 
extract  of  meat,  and  this  point  does  not  arise  with  the  English 
meat  canner,  although  the  compar.ative  simplicity  of  making 
extract  of  meat  on  a  small  scale  might  well  attract  those  dealing 
with  an  appreciable  amount  of  meat  liquors. 

(To  he  continued) 
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CANNED  SALMON 


ITS  NUTRITIVE  VALUE 


BASIL  E.  BAILEY,  Fh.l). 


I‘(uific  Fisheries  Experinteutal  Stalioii,  Prince  Rupert,  Il.C. 


WHILK  quantit.'itive  information  rosix'ctinf*  the  nutritive 
values  of  hnxls  is  important  at  any  time,  it  is  particularly 
st»  at  the  present  time.  In  order  that  the  best  use  m.'iy  be  ni.ule 
of  all  available  foods,  any  data  resj)ectinf<  their  nutritive  values 
should  be  made  accessible  to  consumers  .and  to  those  in  ch.irjic* 
of  .Army,  N.a\ y  .and  institutional  |)urch.asinj‘. 

Canned  salmon  is  a  food  of  hi^li  nutritive  value.  N»)t  only 
does  it  contain  lar^e  amounts  of  protein  and  fat,  but  it  is  a 
valuable  protective  food,  since  it  contains  vitamins  .and  esse  ntial 
minerals  in  consider.able  .amounts.  It  is  the  purpose  of  the 
present  review  to  brin}4  tof'elher  existin}*  data  rej4ardin^  the 
nutritive  v;due  t)f  canned  I’acific  salmon,  with  [earticular  refer¬ 
ence  to  th.at  pn)duced  in  Hritish  (a)lumbia. 

Species  of  Pacific  Salmon 

Five  species  of  the  Pacific  salmon  (f'enus  Oncorhytichus)  are 
c.auf^ht  in  the  coast.al  waters  .and  stre.ams  of  Pritish  Columbia. 
I'hey  are  commonly  known  as  the  s|)rinj4,  the  sockeye  or  red, 
the  coho  or  medium  red,  the  pink  or  humpb.ack,  and  the  chum 
salmon.  While  jiart  of  the  catch  of  each  s|)ecies  is  canned,  some 
s|)ecies  are  more  |)articularly  suited  to  this  purpose  than  others ; 
tli.at  portion  of  the  catch  not  canned  is  consumed  fresh  or  pre¬ 
served  by  other  means.  'I'hus  sockeye  .and  |)ink  salmon  are 
usually  canned ;  sprinj^  salmon  are  more  frequently  “  mild 
cured  ”  or  frozen,  coho  frozen,  and  chum  s.alted.  Most  of  the 
fresh-fish  market  requireme  nts  are  supplied  by  the  two  species 
sprin}4  .and  coho. 

The  protein,  oil  and  salt-free  mineral  contents  of  canned 
liritish  Columbia  sockeye  and  |)ink  salmon  were  investif^ated  by 
Carter.'  Riddell-  m.ade  similar  studies  of  c.anned  Pritish 
('olumbi.a  coho  salmon.  Ih)th  these  investijjators  calculated  the 
enerjjy  contents  of  the  s.am[)les  they  analysed.  'I'he  ranf^es  and 
averajje  values  of  their  data  are  t*iven  in  Table  I. 


TAPLE  I 

Composition  ano  Enkrov  Vai.i!f.  of  Canneo  Pritisii 
Coi.u.MRiA  Sal.mon 


I'rotein 

Oil 

Sait-free 

Minefals 

Salt 

Calories 

Sockeye : 

per  cent. 

per  cent. 

per  cent* 

per  cent. 

per  lb. 

.Average  .. 

20-1 

9-3 

*•4 

o-<) 

7«7 

Range 

19-0-21-0 

«-.3-i7 

0-3-1 -4 

638-832 

Pink  : 

Range 

17-8-206 

2-3-96 

1-3- 1-7 

0-7-I-4 

507-742 

-Average  . . 

19-4 

6-4 

1-5 

I-O 

633 

Coho  : 

Range 

19-0-2 1 -o 

2-8~6-8 

1-0- 1-9 

0-4- 1-7 

482-679 

-Average  . . 

19-9 

4’5 

1-4 

1- 1 

362 

I'be  different  mineral  constituents  in  tbe  .ash  of  canned  Pritish 
Columbia  sockeye,  pink  and  coho  salmon  were  investiflated  by 
Ritldell."  His  data  are  f^iven  in  T.able  11. 

TAPLE  II 

Composition  of  .Asm  of  Comi*osite  .Samples  of  Canned 
Pritisii  ('oli'muia  Salmon 

Sfiuifs  CaO  .t/gO  SOj  A'/’  Cl  Cu  Mh 

/inrtt  fr* 

percent,  percent,  percent,  per  cent,  per  cent,  percent,  percent,  million  of  ash 

Sockeye  13.91  2.33  2S.65  0.48  14.73  21.00  12.65  95.°  7.5 

Pink  ...  10.71  2.05  23.91  '.18  21.05  10.78  18.41  5'.^  0.0 

Coho...  15.85  2rfj7  27.32  0.13  13.45  16.91  1345  34'o  102.0 

I'he  iron  content  was  not  studied  by  Riddell,  but  McCance 
and  AA'iddowson^  state  in  th<‘ir  t.ables  of  chemical  composition  of 
foods  th.at  canned  salmon  cont.ains  P3  milligrams  of  this  mineral 
|K‘r  i(K)  grams  (13  parts  per  million). 

Jarvis,  Clough  and  ('lark*  made  a  study  of  the  iodine  content 


of  canned  Pacific  salmon  from  .Alaskan  and  N’orth-AA’estern 
.Americ.an  waters.  I'lu*  following  .are  their  .aver.age  values,  ex¬ 
pressed  as  |)arts  per  billion  tif  wet  material  ;  Sockeye,  405 ;  pink, 
264;  coho,  206;  s|)ring,  3(34;  chum,  242, 

Vitamin  Content 

The  presence  of  vitamin'!  .\  ;ind  Hand  the  |H“llagra-pre\entative 
factor  in  canned  salmon  has  been  demonstnited.  It  is  a  particu¬ 
larly  good  source  of  vitamin  I),  the  antirachitic  vitamin.  Pailey® 
found  that  samples  of  the  oil  from  c.anned  Pritish  ('olumbia 
sockeye  and  pink  salmon  cont.ained  from  50  to  (>7  International 
units  of  vitamin  1)  per  gram.  On  the  basis  of  a  me.an  oil  content 
of  q-3  per  cent,  and  ()'4  |)er  t  i  nt,  respectively  for  canned  sockeye 
.and  pink  salmon  (see  r.abk'  I),  tin-  Jiver.age  vitamin  I)  content 
per  gram  of  canned  m.aterial  would  lx-  5-4  International  units  for 
sockeyi-  and  3-7  units  for  pink  (2,430  ainl  i,()So  units  res|)ectively 
per  pound  of  canned  mttterial).  While  the  actual  vitamin  1) 
contents  of  both  pink  .-md  sockeye  vary  consitlertibly,  the  above 
figures  indicate  wh.at  maybe  generally  expected.  Pailey’s  results 
nnlic.ated  th.'it  <'.ann»‘d  salmon  contains  very  little  vitamin  .A,  the 
potency  of  stxkeye  Ix-ing  low  and  that  v)f  pinks  negligible. 
Devaney  .-md  Putney’  .-dso  studied  the  vitamin  .A  and  I)  content 
t>f  canned  P.icific  s.'dmon.  I'lie  following  are  the  .average  values 
which  they  obtiuned  for  the  vitamin  I)  in  the  whole  flesh  :  Red, 
8-0 ;  |)ink,  6-2;  spring,  2-q;  chum,  2-2  International  units  per 
gram  of  c.inned  material.  I'he  averages  of  their  vitamin  -A 
values  were  :  J4ed,  from  2  to  4  International  units  per  gram; 
pink,  1  ;  spring,  from  4  to  8 ;  chum,  less  than  0-5. 

The  .activity  of  canned  s.almon  as  a  preventative  of  p»-llagr.a,  a 
(k'ficiencv  disease  now  known  to  lx-  tiue  to  a  diettiry  deficiency  of 
nicotinic  acid,  was  studied  by  (ioldberger  and  Wlx-eler.*  They 
found  th.at  a  small  amount  of  canned  salmon  added  to  a  diet 
deficient  in  the  pellagr.a-|)revent.'itive  factor  curetl  the  disease  in 
human  {)ati(-nts. 

The  value  of  canned  salmon  as  :i  dietary  constituent  can  be 
seen  from  the  data  |)resented.  It  is  rich  in  protein  and  fat,  and 
is  a  good  energy  hxxl.  It  cont.-iins  considerable  timounts  of 
calcium  and  phosphorus  and  also  vitamin  I),  th»-  vitamin  which 
regulates  the  assimilation  of  these  two  minerals.  The  traces  of 
copjx-r  which  it  contains  make  it  })articularly  valujible  in  the 
prevention  of  nutritional  anternia. 
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AEROGENIC  SPOILAGE  OF  CANNED  RICE  PUDDING 

A  typical  study  of  bacterial  spoilage  of  a  canned  product, 
the  micro-organisms  involved  being  a  strepto<‘occus  and  a 


low-temperature 


IN  a  milk  factory  producinj*,  amonjjst  other  dairy  products, 
canned  rice  jjuddinj*,  under  carefully  controlled  conditions,  a 
small  [)roportion  of  “  blown  ”  tins  were  found  to  occur  after 
storaj^e  for  two  or  three  weeks  at  atim)spheric  temperature. 
This  defect  was  investifiated,  and  the  unusual  findinjis  were  as 
detailed  below. 

Experimental  Technique 

Tins  of  lb  o/s.  (ap[)rox.)  capacity  were  examined — smaller 
tins  of  X  ozs.  (approx.)  capacity  similarly  affected  at  the  s.'ime 
time  were  not  investigated — and  found  to  he  badly  bulj<ed  at 
one  or  both  ends.  A  number  were  |)unctured  aseptically,  the 
f»as  allowed  to  escape,  and  a  little  of  the  more  fluid  portion  of 
the  contents  withdrawn  with  a  sterile  pasteur  pipette;  from 
this  smears  and  cultures  were  made.  The  tins  were  then  fully 
opened  with  a  tin  opener,  and  the  contents  were  found  to  be 
thickened,  but  to  have  no  other  odour  than  that  of  sour  milk. 

Smears,  stained  by  dram’s  method,  showed  numerous  short- 
chained  streptococci,  and  in  some  instances  a  tentative  diag¬ 
nosis  of  Gram  nej*ative  rods  was  made,  later  to  l>e  amply  con¬ 
firmed  by  cultures.  No  s|M)res  or  bacterial  forms  sujjjjestive  of 
spore-bearinf*  orfjanisms  were  ever  seen  in  smears  prepared  in 
this  way. 

Cultures  were  made  by  withdrawin}*  a  little  of  the  material 
from  the  tins  with  a  sterile  pasteur  pipette,  dilutin><  this  in  a 
sterile  saline  and  plating  out  on  nutrient  ajiar  and  malt  agar ; 
cultures  were  .also  made  in  nutrient  broth  and  Robertson’s 
meat  broth.  .Ml  were  put  up  in  duplicate,  one  set  being  incu¬ 
bated  at  37®  C'.,  and  the  other  kept  at  r(K)m  temperature 
(approx.  22°  C,).  .After  24  hours  the  findings  were  as  follows: 


37“  C. 

22°  C.  (approx.). 

Malt  .Agar. 

Scfiative  (for  moulds). 

Sefiative  (for  moulds). 

Nutrient 

Stimerous  colonies  of 

Sumerous  s/igb//y 

Agar. 

Streptococci. 

fluorescent  colonies 
of  Gram  nefiative 
rods. 

Nutrient 

Broth. 

.Streptococci. 

Gram  negative  rods. 

Robertson’s 

Few  .Streptococci. 

Gram  negative  rods. 

Meat  Broth. 

Well  isoliited  colonies  were  immediately  picked  off  the  respec¬ 
tive  nutrient  agar  plates,  sub-cultured  on  nutrient  agar  slopes, 
each  at  its  optimum  temperature  and  ex.imined  for  jiurity. 

All  [>rimary  cultures  were  incub.ated  at  both  temjieratures 
for  a  further  period  of  three  days,  and  in  .addition  the  malt  ag.ar 
plates  were  incubated  for  another  week,  no  new  flora  develojHnl, 
the  only  difference  being  that  after  4X  hours  a  slight  growth 
of  the  Gram  negative  rods  appeared  on  the  nutrient  agar  plates 
kept  at  37°  C. 

Pure  cultures  of  both  the  organisms  having  been  obtained 
without  any  dift'iculty,  they  were  next  tested  separately  and  as 
a  mixture  by  inoculation  into  tins  of  rice  pudding  which  had 
been  stored  for  some  weeks  .and  remained  unspoiled.  Eigh¬ 
teen-hour  broth  cultures  grown  at  the  appropriate  temperatures 
were  used.  The  tins  were  inoculated  with  approximately 
0-5  ml.  of  cultures  by  means  of  pasteur  pipettes,  which  w*‘re 
inserted  through  a  hole  drilled  in  the  top  of  the  tin  and  after¬ 
wards  sealed  by  soldering.  Rigid  asepsis  was  observed.  For 
the  mixed  culture,  equal  quantities  of  separate  broth  cultures 
were  mixed  and  this  formed  the  inoctilttnt. 

The  tins  were  kept  at  room  temperature  together  with  un¬ 
inoculated  controls.  Bulging  occurred  in  all  except  the  controls 
in  periods  of  from  36  hours  to  156  hours,  as  set  out  .at  the  top 
of  the  next  column. 

.After  156  hours  no  further  changes  were  obvious ;  all  tins 
were  opened  and  examined  as  in  the  case  of  the  primary  speci¬ 
mens.  Pure  cultures  of  the  streptococcus  and  the  Gram  nega¬ 
tive  rods  were  readily  recovered  from  the  tins  which  had  been 
inoculated  with  these  organisms,  and  a  mixture  of  the  two 
organisms  from  the  tins  which  had  been  so  inoculated.  No 
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smears  stained  by  Gram’s  method  failed  almost  entirely  to  show 
up  the  Gram  negative  rods,  mainly  owing  to  lack  of  contrast 
staining.  The  tests  were  subsequently  n'peated  with  similar 
results.  The  most  definite  ilistensliui  occurs,  as  would  be  ex¬ 
pected,  with  the  mixture  of  organisms,  but  the  streptococci 
ap|)ear  to  play  a  somewhat  minor  p.art ;  the  amount  of  tlistcn- 
sion  they  produce  alone  and  the  speed  with  which  it  is  produced 
are  much  less  than  in  the  case  of  either  the  Gram  negative 
rod  or  the  mixture. 

The  two  organisms  were  examined  in  an  unsuccessful  attempt 
to  identify  them  precisely  : 


The  Streptococcus 

.Mor|)hologic.'dly  this  organism  shows  a  distinct  tendency  to 
lanceolate  forms,  and  it  iK'curs  in  pairs  and  short  chains,  sug¬ 
gestive  of  Strep,  lactis.  .Agar  colonies  are  typical  of  the  genus. 
Gelatin  is  not  liquefied.  The  organism  was  heat  resistant 
(60°  C.  for  30  minutes)  in  both  nutrient  broth  and  litmus  milk 
when  freshly  isolated.  Other  reactions  may  be  tabulated  thus  : 


No  trace  of  gas  was  formed  (inverted  Durham  tube  method) 
by  this  organism  from  any  sugars  at  37°  C.  or  22°  C.,  either 
aerobically,  anaerobically,  or  in  20  ptT  cent.  CO,.  An  attempt 
w.as  made  to  determine  if  some  factor  present  in  the  rice  pud¬ 
ding  or  rice  grains  was  being  split  up  with  the  formation  of 
gas.  Tubes  containing  peptone  water,  indicator  and  inverted 
Durham  tubes,  all  sterile,  were  used,  and  to  them  was  added 
(a)  a  little  rice  pudding  from  an  unspoiled  tin,  and  (h)  a  little 
rice  from  a  sample  obtained  at  the  canning  factory;  th<*se  were 
then  sterilised  again  by  intermittent  steaming.  The  strepto¬ 
coccus  failed  to  produce  any  gas  under  these  conditions. 

The  organism  appears  to  present  many  of  the  characters  of 
.Strep,  lactis,  and  to  belong  to  the  Lactis-Fu’calis  group.  As 
would  be  exfM'cted,  litmus  milk  is  the  best  medium  for  its 
maintenance  in  artificial  culture,  and  in  this  connection  it  is 
interesting  to  note  that  it  withstands  acid  conditions  well,  being 
readily  recoverable  fn)m  month-old  litmus  milk  cultures  which 
have  stood  at  room  temperature,  and  devekiped  a  firm  clot,  no 
provision  having  been  made  to  neutralise  the  acid  formed. 

Bergey*  lists  a  Strep,  lactis  var.  distendens,  stated  to  have 
been  obtained  from  a  bulging  can  of  evajjorated  milk,  but  he 
gives  no  differential  characters.  The  same  strain  was  tested 
.again  in  this  country  by  .Allan,*  who  re|M)rts  positive  results 
with  cans  of  evaporated  milk,  but  who  states’  that  exhaustive 
tests  with  special  apparatus,  for  gas  production  in  vitro  gave 
negative  results. 
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The  Cjram  Negative  Rod 

This  organism  has  proved  impossible  to  identify  with  exacti- 
tuiie,  but  it  presents  all  the  characters  of  the  commt)n  water 
types.  As  it  forms  copious  gas  from  the  sugars,  including  cane 
sugar  with  which  the  pudding  is  sweetened,  the  bulging  of  the 
cans  caused  by  it  is  understandable. 

It  is  a  non-sporing,  (iram  negative  rod  form,  of  average 
size,  highly  filamentous  in  primary  culture,  but  reverting  per¬ 
manently  to  even  rods  in  subculture.  No  capsule  is  formed. 
It  is  actively  motile.  The  optimum  temperature  is  22°  C. 
(approx.),  little  or  lU)  growth  occurs  at  37“  C.,  and  the  organism 
eventually  dies  out  at  this  temperature.  On  agar  a  thick, 
moist,  creamy,  slightly  fluorescent  growth  occurs  rapidly,  single 
colonies  are  entire  and  raised.  No  pellicle  is  formed  on  broth. 
In  gelatin  stab  culture,  crateriform  liquefaction  is  definite  in 
24  hours,  increasing  rapidly  and  becoming  strateriform,  the 
medium  is  not  discoloured  except  for  the  slight  fluorescence, 
and  there  is  no  jterceptible  odour.  1-itmus  milk  is  peptonised 
after  a  h'W  davs.  Sugars  are  fermented  as  follows  : 


COLOUR  POTATO  CHIPS 

At  the  last  meeting  in  Cincinnati  of  the  Division  of  .Agricul¬ 
tural  Chemistry  and  Food  Chemistry  of  the  .American  Chemi¬ 
cal  Society,  Dr.  Norwood  C.  'I'hornton  presented  a  paper  which 
showed  that  the  dark  brown  colour  which  |K)tato  chips  some¬ 
times  assume  during  frying  was  due  to  too  much  reducing  sugar, 
and  not  to  sucrose  as  had  previously  been  thought.  Further 
light  has  been  shed  on  th«'  subj«'ct  by  a  detailed  paper  by  F.  K. 
Denny  and  Norwood  C.  Thornton  in  the  latest  issue  of  the  Con¬ 
tributions  from  lioyce  Tlioni(>soH  Institute,  A’ol.  ii,  1940,  pp. 
290-303  :  “  Factors  for  colour  in  the  production  of  potato  chips." 
The  |)roblem  was  brought  to  the  attention  of  the  Institute  by  the 
research  department  of  a  food-distributing  company,  whose  repre¬ 
sentatives  reported  difficulty  in  obtaining  potato  tubers  that 
would  furnish  chips  of  a  suitable  colour,  especially  in  late  winter 
and  early  spring. 

Diflerences  in  Varieties 


I'ypical  /f.  fluorescens  ferments  only  glucose,  and  does  not 
form  gas.  Information  as  to  the  differential  reactions  for  the 
common  wat«T  tvpt's  is,  however,  scanty  in  the  liteniture.  3  he 
gas-prt)ducing  groujis  appear  to  Im?  those  including  common 
plant  parasites  c.g.,  Er^oinia  and  Phytoinonos  spp.  The 
organism  under  discussion  has  lieen  tentatively  classed  as  an 
atypical  fluorescens  type.  In  view  of  the  fact  that  a  water 
su|)ply  at  the  canning  factory  comes  direct  from  a  river  without 
any  preliminary  treatment,  this  seems  to  suggest  a  source. 
This  is  further  sup|H)rted  liy  the  fact  that  this  water  is  used  for 
cooling  the  cans  after  sterilisation,  and  suggests  the  possibility 
of  ct)ntamination  through  imperceptible  and  tem|M)rary  leakage 
in  some  of  the  cans  at  this  stage,  as  a  partial  vacuum  tends 
to  be  formed  inside  the  cans.  Further,  the  sterilisation  of  the 
cans  is  carried  out  at  15  lbs.  steam  pressure,  for  30  minutes, 
in  a  steriliser  fitted  with  an  agitating  device  sr)  that  the  jmsi- 
tion  of  the  cans  is  continually  changing,  and,  taken  with  the 
fact  that  s|)oring  organisms  are  always  absent  from  the  cans, 
this  seems  to  preclude  the  possibility  of  contamination  before 
sterilisation  causing  the  trouble.  At  present  only  otie  sample 
of  each  of  the  water  supplies  at  the  factory  has  been  examined 
with  negative  results. 

The  source  of  the  streptococcus  is  still  more  obscure.  The 
milk  used  is  pasteurised,  and  the  efficiency  of  the  final  steril¬ 
isation,  as  previously  noted,  would  a])j)ear  to  rule  out  the  milk 
as  a  likely  source.  .Attempts  to  isolate  this  particular  strepto¬ 
coccus  from  eitlK'r  the  water  supplies  or  the  milk  at  various 
stages  during  the  process  have  failed  with  the  one  set  of 
samples  taken.  Unfortunately,  it  has  not  proved  ])ossible  at 
this  stage  to  carry  out  experimental  sterilisation  with  artificially 
infected  cans  or  other  material  under  conditit)ns  similar  to  those 
pertaining  in  the  factory  steriliser.  Further  exhaustive  investi¬ 
gations  are  necessary. 

SUMMARY 

(1)  Bulging  of  cans  of  rice  pudding  was  investigated  and 
found  to  t)e  due  to  a  mixture  of  organisms,  a  streptococcus 
and  a  (iram  negative  rod. 

(2)  .Attempts  to  identify  either  organism  precisely  were  un¬ 
successful.  The  streptococcus  appears  to  belong  to  the  Lactis- 
Fcccalis  group,  and  the  (iram  negative  rod  to  the  general  group 
of  water  types. 

(3)  .Attempts  to  elucidate  the  mechanism  of  the  gas  jjroduc- 
tion  by  the  streptococcus  failed.  'I'he  Gram  negative  rod  pro¬ 
duces  gas  by  splitting  sugar — in  this  case  saccharose. 

(4)  The  contamination  of  tins  may  occur  after  sterilisation, 
and  the  source,  in  the  case  of  the  Gram  negative  rods  at  least, 
may  be  a  known  polluted  water  supply  which  is  used  for  cool¬ 
ing  the  tins. 

REFERENCES 

*  Bergey,  D.,  Determinative  Bacteriology,  4th  edition,  1934, 
p.  63. 

’  Allen,  /.  Dairy  Res.,  10,  17. 

*  Allen,  /.  Dairy  Res.,  10,  17. 


Denny  and  Thompson  found  large  differences  among  sevc-ral 
.American  varieties  with  regard  to  the  content  of  reducing  sugar 
and  the  colour  of  the  chips  when  fried.  One  variety  of  very  low 
reducing  sugar  content  gave  chips  that  were  almost  or  quite 
ivory-coloured  after  frying,  while  another  was  nearly  as  undesir¬ 
able.  Karlier  work  was  confirmed  that  storage  of  potatoes  at  a 
temperature  of  5°C.,  at  which  sprouting  was  inhibited,  induced 
the  formation  of  so  much  reducing  sugar  that  chips  from  potatoes 
so  stored  were  too  dark;  on  the  other  hand,  storage  at  10®  or 
above  gave  rise  to  sprouting  if  maintained  too  long.  Hence, 
both  the  variety  and  the  storage  temperature  have  to  be  con¬ 
sidered.  'I'he  temp<‘rature  of  storage  acts  only  indirectly — by 
bringing  about  the  formation  of  more  or  less  reducing  sugar, 
always  provided  th;it  it  docs  not  make  the  potatoes  unusable; 
but,  for  that  very  reason,  the  importance  of  proper  storage  of 
potatoes  intended  for  frying  is  very  great  if  the  customer’s  eye 
as  well  as  his  appetite  is  to  be  satisfieil. 

Effect  of  Frying  Temperature 

'I'he  way  in  which  the  desirable  content  of  reducing  sugar  was 
established  is  interesting,  and  the  original  paper  would  repay 
study.  .Several  carefully  controlled  frying  temperatures  were 
used  extending  from  302®  F.  to  4(14®  F.  It  was  found  that  the 
frying  tem|H*ratures  did  not  affect  the  colour  of  the  chli»s,  though 
it  affectetl  the  length  of  time  they  took  to  attain  their  nt)rmal 
colour.  For  most  of  the  tests  an  initial  fat  tem|)eratur<‘  of 
383®  F.  was  used,  in  which  the  chips  were  kept  for  105  s(“conds. 

•A  colour  |)late  shows  the  results  by  means  of  |)hotographs  of 
specimen  chi|)s  containing  from  2  to  10  mg.  of  reducing  sugar 
per  ml.  of  juice  (equal  to  about  i-6  to  8  mg.  of  reducing  sugar 
per  gm.  of  fresh  tissu«>).  The  colour  of  the  chips  shows  a  regidar 
gradation  from  too  light  at  the  lowest  content  of  reducing  sugar 
to  too  dark  at  the  highest :  the  samples  selected  by  the  authors 
as  Ix-'ing  in  their  view  most  desirably  coloured  had  5  mg.  of 
reducing  sugar  per  ml.  of  juice  (4  mg.  per  gm.  of  fresh  potato). 
I'he  optimum  is,  «)f  course,  a  matter  of  personal  preference,  but 
probably  chips  from  potatoes  containing  about  that  amount  of 
reducing  sugars  would  l)e  generally  acceptable. 

Sucrose  ('ontent  no  Guide 

.Another  column  of  the  coloured  plate  shows  a  row  of  chips 
arranged  in  the  order  of  their  sucrose  content.  Here  no  regu¬ 
larity  is  j)erceptible,  and  it  is  clear  that  neither  the  sucrose  con¬ 
tent  nor  the  content  of  total  sugar  is  any  guide  in  selecting 
|K>tatoes  able  to  give  an  attractive  golden-brown  colour  when 
fried.  'I'he  sucrose  content  can,  however,  be  a  factor  in  the 
browning,  and  becomes  important  if  the  temperature  of  cooking 
is  sufficiently  high  ;  no  doubt,  at  high  temperatures,  the  can«‘ 
sugar  is  broken  down  and  forms  substances  able  to  brown. 

'I'he  final  test  was  made  by  preparing  artificial  ‘‘  chips  ’’  from 
filter-|)aper  stri|)s  stapled  together,  impregnated  with  various 
sugar  solutions,  and  ‘‘  fried  ’’  with  a  technique  similar  to  that 
used  for  the  real  chips.  In  this  way  browning  was  obtained 
at  fairly  low  temperatures  from  papers  impregnated  with  dex¬ 
trose,  but  not  from  those  impregnated  with  sucrose  or  starch. 

'Fhe  results  on  potatoes  were  obtained  from  many  varieties 
stored  in  many  different  ways — some  at  constant  temperatures 
and  others  at  alternating  low  and  high  temperatures.  The  effect 
of  storage  on  the  colour  of  chips  fried  from  tubers  that  remained 

(Concluded  on  page  43) 


food  Manufacture — February  1,  1941 


37 


PROGRESS  IN  1940 

THE  BAKING  INDUSTRY 

A  further  article  in  the  series  Progress  in  1940  by  the  author 
of  The  Milling  Industry,  published  in  last  issue. 

A.  J.  AMOS,  Ph.D.,  B.Sc.,  F.I.C. 


Bread  is,  of  course,  a  staple  food  of  the  country,  and  it  was 
only  to  be  expected,  therefore,  that  various  rej^ulations  would 
be  introduced  to  control  certain  aspects  of  the  baking  industry 
durin}*  a  state  of  war.  The  Government  did  not,  however, 
exercise  complete  and  direct  control  over  the  industry  as  it  ditl 
over  the  milling  industry,  but  it  has  imposed  upon  it  various 
decrees  which  have  greatly  restricted  the  scojh;  of  the  baker. 
The  price  of  bread  was  “  pegged  ”  at  a  cost  to  the  Exchequer 
of  several  millions  sterling  per  annum.  Efforts  have,  however, 
been  made  by  the  bakers  to  persuade  the  Ministry  of  Food  to 
permit  an  increase  in  the  price  of  bread,  but  the  matter  is  still 
under  consideration. 

A  comparatively  recent  Order — the  Ifread  (Restrictions  on 
Sales)  Order,  1940— precludes  the  baker  from  selling  any  loaf, 
other  than  the  Scottish  loaf,  except  in  the  following  shapes  : 
one-piece  tin  loaf  with  not  more  than  one  cut,  not  more  than  one 
shape  of  a  one-piece  oven  bottom  loaf  with  not  more  than  two 
cuts,  a  one-piece  sandwich  loaf  and  the  shape  known  in  Scotland 
as  a  one-piece  batch  loaf  or  a  one-piece  pan  loaf.  'Fhis  regula¬ 
tion  enforces  that  only  one-piece  loaves  shall  be  made  and  further 
decrees  that,  except  for  8-oz.  Vienna  loaves,  rolls  not  exceeding 
2  ozs.  in  weight,  and  fruitbread,  all  loaves  must  be  of  a  weight 
of  I  lb.  or  an  even  number  of  pounds. 

•Another  Order  makes  it  an  offence  to  place  sugar,  glucose  or 
fondant  upon  the  exterior  of  any  cake,  bun,  pastry,  etc.  A 
subsequent  amendment  to  this  Order  jK'rmitted  the  practice  in 
the  case  of  cakes  intended  for  export. 

Earlier  in  the  year  a  regulation  came  into  force  which  made  it 
illegal  to  exchange  stale  bread  for  fresh.  Consideration  was  also 
given  to  the  practice  of  wrapping  bread,  and,  because  of  the 
paper  shortage,  it  was  decided  that  all  wrapping  of  bread  should 
cease  at  the  end  of  1940.  Whether  or  not  an  Order  to  this  effect 
will  become  operative  is,  however,  still  in  question.  Millers  were 
orticially  advised  some  time  ago  that,  in  order  to  deal  with  their 
security  stocks,  they  should  endeavour  to  make  arrangements 
with  suitable  baker  customers  to  store  flour  on  their  behalf.  The 
flour  was  to  remain  the  pn)[)erty  of  the  miller,  who  was  required 
to  pay  the  baker  a  rental,  a  maximum  figure  for  which  was 
stipulated. 

Considerable  attention  has  been  given  to  the  best  means  of 
inaint.'iining  an  adequate  supply  of  bread  in  a  state  of  emer¬ 
gency.  For  administrative  purposes  the  country  has  be«'n 
divided  by  the  Ministry  of  Food  into  thirteen  food  divisions, 
and  to  each  of  these  an  .Area  Bread  Officer  has  been  appointed. 
In  London  an  emergency  organisation  has  been  formed  which  is 
attached  to  the  office  of  the  London  Divisional  Food  Officer,  and 
which  is  sufHTvised  by  the  Chief  .Area  Bread  Officer.  The 
Metrojjolitan  -Area  has  been  divided  into  districts,  for  each  of 
which  a  practical  baker  has  been  appointed  .Auxiliary  Bread 
Officer.  Circulars  have  lx'»‘n  issued  by  the  Ministry  of  Food 
which  set  out  the  steps  which  are  advisable  under  conditions  of 
emergency.  In  one  of  these  advice  is  given  as  to  the  procedure 
to  be  adopted  in  the  bakery  before,  during  and  after  an  air  raid, 
whilst  another  publication  describes  how  satisfactory  fermenta¬ 
tion  can  be  maintained  if  fresh  supplies  of  yeast  are  unobtain¬ 
able  or  are  not  available  in  the  usual  quantities.  Yeast  manu¬ 
facturers  have  pre|)ared  sufficient  stocks  to  maintain  adequate 
supplies  in  an  emergency,  and  the  reserve  stocks  have  been 
placed  in  cold  storage. 

The  Baking  Trade  Board,  which  attends  to  the  interests  of 
operatives  in  the  industry,  has  recently  decided  upon  an  increase 
in  the  rate  of  war  bonus  paid  to  workers.  The  basic  rates  of 
pay  remain  unaltered,  but  the  increased  bonus  has  been  proposed 
in  order  to  meet  the  increased  cost  of  living. 

.A  recent  development  is  the  ration.disation  of  bread  deliveries. 
The  London  area  has  been  divided  into  zones,  and  any  particular 
firm  is  permitted  to  deliver  only  in  certain  of  these  zones.  One 
object  of  this  scheme  is  the  conservation  of  motor  fuel  bv  the 
prevention  of  vehicles  from  several  firms  touring  the  same 
district. 

Shortly  prior  to  the  declaration  of  the  war  there  was  consider¬ 


able  agitation  in  the  industry  for  the  formation  of  a  Research 
.Association.  Distinct  progress  had  been  made  in  the  matter, 
and  a  Research  Sub-C'ommittee  had  been  formed  to  investigate 
various  possibilities.  The  work  of  this  committee  has,  however, 
been  suspended,  but  there  is  little  doubt  that  once  the  war  is  over 
they  will  recommence  their  activities. 

That  the  bakers  as  well  as  millers  are  awake  to  the  possi¬ 
bilities  that  e.xist  for  meeting  definite  nutritional  requirements  of 
the  community  is  revealed  by  the  recent  announcement  that  a 
firm  of  bakers  is  now  producing  a  white  loaf  containing  added 
vitamin  B,.  .Apparently  this  project  has  not  been  occasioned  by 
the  proposed  Government  scheme  for  the  fortification  of  flour, 
but  is  the  outcome  of  three  years’  investigation  of  this  problem. 
•Moreover,  the  bread  in  question  has  been  brought  to  the  level  of 
wholemeal  bread  in  vitamin  B,  content,  whereas  the  Govern¬ 
ment’s  plan  will  stop  short  of  this.  The  firm  in  question  are  not 
using  synthetic  vitamin  B,  for  the  enrichment  of  their  loaf,  but 
are  employing  a  natural  form  of  the  compound. 

Diastatic  Activity 

Jones  (Cer.  Chem.,  17,  133)  has  published  a  paper  embodying 
the  conclusions  which  he  furnished  earlier  to  the  milling  industry 
of  this  country  in  three  confidential  bulletins  of  the  Research 
.Association  of  British  Flour  .Alillers.  This  work  reveals  that  the 
mechanically  damaged  starch  which  is  produced  during  milling 
is  a  governing  factor  in  the  diastatic  activity  of  flour.  .An  im- 
[xjrtant  conclusion  in  this  paper  is  that  with  a  given  wheat 
sample  the  well-known  and  commonly  employed  maltose  figure 
can  be  taken  as  a  measure  of  the  quantity  of  mechanically' 
damaged  starch  cells  resulting  from  any  milling  process. 

Gortner  and  Hamalainen  {Cer,  Chem.,  17,  378)  have  put  for¬ 
ward  the  hvfKithesis  that  the  variable  susceptibility  of  raw  starch 
t<j  attack  by  diastatic  enzymes  may  be  partly  due  to  the  starch 
granules  being  more  or  less  completely  encased  by  a  protein  film. 

AV’hen  a  starch  solution  is  acted  upon  by  beta-amylase,  the 
hydrolysis  proceeds  raj)idly  until  50  to  60  per  cent,  of  the  starch 
is  converted  to  maltose.  Stamberg  {Cer.  Chem..  17,  372)  in¬ 
vestigated  this  phenomenon  and  came  to  the  conclusion  that  the 
prevention  of  further  action  by  the  beta-amylase  was  not  due  to 
the  phosphorus  in  the  starch,  but  was  explained  by  the  structure 
of  the  carbohydrate  in  the  residual  erythrogranulose  of  the 
starch. 

The  difference  between  the  actions  of  alpha-  and  beta-apiylase 
on  starch  is  of  great  importance  in  baking.  .A  high  beta-amylase 
activity,  which  results  in  the  production  of  an  appreciable 
quantity  of  maltose,  is  not  necessarily  detrimental  if  not  accom- 
[)anied  by  a  high  alpha-amylase  activity,  which  leads  to  the 
production  of  excessive  gummy  dextrins.  A  high  alph.i-amylas*' 
activity  is  likely  to  give  rise  to  stickiness  and  streaks  in  the 
crumb  of  the  baked  goods.  The  need  for  a  test  to  differentiate 
between  the  activities  of  these  two  components  of  the  diastatic 
«*nzyme  complex  was  appreciated  by  Kent-Jones  and  .Amos,  who 
devised  a  method  {Cer.  Chem.,  17,  265)  for  the  determination  of 
the  alpha-amylase  activity  of  flour.  The  figure  obt.iined  by  this 
method  they  termed  the  “  dextrin  figure  ”  of  flour. 

Dough  Prt^ierties 

•Stamberg  and  Bailey  {Cer.  Chem.,  17,  37)  have  devised  an 
instrument  for  studying  the  plasticity  of  doughs.  The  dough, 
maintained  at  constant  tempc'rature,  is  extruded  by  means  of  air 
f)ressure  through  a  small  aperture  in  a  cylinder,  and  the  rate  of 
flow  is  taken  as  an  index  of  the  relative  plasticity.  These 
workers  find  that  the  logarithm  of  the  rate  of  flow  is  a  linear 
function  of  the  proportion  of  water  used  in  making  the  dough. 
.As  is  the  case  with  all  physical  tests  on  dough,  the  temperature 
has  to  be  precisely  controlled  during  the  experiment. 

The  question  of  the  proportion  of  the  water  in  tlough  which 
exists  in  the  bound  state  has  received  further  attention.  A’ail 
and  Bailey  {Cer.  Chem.,  17,  39)  have  devised  a  method  of 
studying  this  problem  which  depenas  upon  the  di-electric  proper- 
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ties.  As  a  result  i)f  their  work  tln'V  eoneliuie  that  tlu*  averas4<- 
li}4;nre  for  the  proportioti  of  the  total  water  in  a  doiij^li  wliieli 
exists  in  tile  iKiiincl  state  is  35-5  |H‘r  cent.  I'liis  lij'iire  is  appre- 
•  iahly  lower  than  tile  51*4  jier  cent,  found  liy  Skovliolt  and  liailey 
(Ccr.  Client. ,  12,  321)  liy  means  of  tlie  depri'ssion  of  tlie  freeziiif*- 
point  method. 

In  recent  years  consideralile  attention  lias  Ikhmi  hi  tin* 

[irohahle  mode  of  action  of  flour  improvers;  a  further  contrihu- 
tion  to  this  prohlem  has  heen  niatle  hy  Zh'j^ler  (('cr.  Chcin..  17, 
4<x)),  who  su}4f‘‘“'t^  llt'd  'It*’  knidual  action  of  (lotassium  hro- 
mate  as  an  improver  is  explained  by  its  slow  rate  of  oxidation  of 
jilutathioiu-,  which  suhstance,  acconlinj*  to  Sullix.in,  Howe  ;md 
Schmalz  {Ccr.  ('hem.,  13,  (><>3),  is  jirobahly  tin-  main  factor 
res|K)nsil)le  for  "  low  f<radeness  ”. 

S«\eral  nii'tliods  of  assessing  proteolytii  activiti,  a  Hour 
pro(H‘rty  which  influences  dou)*h  Indiaviour,  have  Ixs'ii  devised, 
and  Landis  {Ccr.  ('hem.,  17,  4(>i<)  has  now  added  another,  which 
di|H‘nds  upon  the  use  of  the  |K)larimeter.  .\n  infusion  of  the 
enzyme  is  incubated  w  ith  a  2  per  cent,  solution  of  ;‘el;itin  for  live 
hours  at  .i  tem|M'raturi“  of  40®  and  tlii'  mixture  then  cookd  in 
ice-water.  I'lie  optical  rotation  of  the  licjuid  is  sul)sequ«>ntly 
measured. 

Storape  Problems 

It  has  lonp  been  known  that  the  liability  of  milled  products  to 
ilevelop  mould  f^rowth  u|)on  stor.i^i-  is  connected  with  the 
moisture  content  of  the  stock  and  of  tin*  surrouinlinp  atmo¬ 
sphere.  Harton-W’rij'ht  and  'romkiiis  K'er.  ('hem.,  17,  332I 
systi'inatically  in\ cstipati'd  this  subject  .uid  concluded  that  the 
critical  moisture  cont<  nt  for  funj‘:d  j^row  th  in  flour  is  about  iti 
per  cent.  They  point  out,  however,  that,  as  this  fipure  is  near 
the  danj^er  point,  a  figure  of  13  per  ci'iit.  or  less  should  he 
adopted  in  coinmiTcial  practice,  and,  further,  that  it  is  advisable 
that  the  flour  shouki  be  storeil  at  a  relative  humidity  not  above 
So  |M‘r  cent.  K.H.  It  will  be  noted  th.it  the  m.iximum  moisture 
content  permitted  for  si'curity  stock  flour  by  the  .Ministry  of 
I'ood  is  14  per  cent. 

Numerous  investip.ition-,  h.ive  been  umk'rtaken  in  the  p.tsi 
into  the  phenomenon  of  the  spontaneous  Iwatinp  of  v»‘^et;ible 
products  tlurin}4  storage,  ami  it  has  In-en  made  clear  that  the 
moisture  content  of  the  material  is  an  import.mt  factor.  Zeleny 
{('er.  ('hem.,  17,  20),  working  with  iiiaizi*,  fiiuls,  however,  th.it 
the  r.ites  ;it  which  samples  undergo  spontaniHius  he.itink  under 
the  conditions  of  his  test  can  lie  predicted  with  much  more 
accuracy  when,  in  addition  to  the  moisture  content,  the  fat 
acidity  is  also  taken  into  consider.ition. 

'I'lie  effect  of  various  t«*m|)eratures  of  stor.'if'e  U|)on  the  via¬ 
bility  ;uid  bakinp  properties  of  comjiressed  yi-ast  has  Ixen  studieil 
by  Hailey,  Hartnim  and  Rowe  ((Vr.  (  hem.,  17,  33).  'I'lieir 
experiments  supj^est  approximately  30°  F.  as  the  most  suitable 
temjKTature  for  the  stor.i^e  of  coinjiressed  yeast. 

When  wheat  is  harvested  by  the  combine  method,  the  “  sweat¬ 
ing  ”  (leriod  in  the  shock  which  is  considered  as  di-sinible  for 
pood  hread-makinp  quality  is  eliminated.  Halls  and  Hale  {('cr. 
('hem.,  17,  4<>o)  found,  however,  that  ex|M)sure  of  the  vvhe.at  for 
tlirix*  d.iys  to  air  conthininp  on<‘  jiart  in  a  thoiisjuid  of  ethyk  ne 
leads  to  a  hasteninp  of  the  after-ri|M>ninp  process.  Whe.it  not  so 
treated  required  a  month  to  attain  the  quality  exhibited  by  the 
treated  wheat  after  three  days. 

Bromine  Content  of  Wheat  and  Flour 

In  view  of  the  pre-war  move  to  limit  the  addition  of  chemical 
substances  to  flour,  investipations  were  undertaken  into  tin* 
natur.d  bromine  content  of  flour.  I'ord,  Kent-Jom-s,  M.-iideii 
and  SiKildinp  {J..S. ('.!.,  59,  177)  reporteil  the  results  of  numerous 
ileterniinations  by  modern  metbods  of  the  bromine  content  of 
v.irious  foodstuffs,  particul.irly  flour  .and  bre.ad.  rh<*y  examined 
a  number  of  flours  puar.anteed  to  be  free  from  any  chemical 
treatment  and  found  they  varied  in  bromine  content  from  2-4  to 
7  7  p.fi.ni.  Karnian,  t'att.ineo  and  \’ippiano  {Aiuil.  .l.v.s(»c.  (Jiiim. 
Arfieiitiiia,  28,  3*))  examined  a  numlM'r  of  samples  of  .\rpentine 
wheat,  flour  and  bran  and  found  that  their  bromine  contents 
varied  considerably  with  the  jilace  of  oripin.  'I'liey  ]>ointed  out 
that  numerous  samples  of  bread  contained  more  than  8-3  mp.  of 
bromine  jior  kilopram  of  dry  bread,  which  fipuri'  h.id  previouslv 
bi  en  reparded  as  the  limit  for  freedom  from  potassium  bromate. 

Vitamin 

In  view  of  the  Government  Order  concerninp  the  com|>ulsorv 
addition  of  vitamin  H,  to  flour,  it  is  of  interest  to  note  the 
findinps  of  .\uphey  and  Daniel  (/.  Nutrit.,  19,  283)  to  the  effect 
that  the  bakinp  of  a  douph  causes  a  13  per  cent,  loss  of  the 
vitamin  H,  content. 


(ireen  has  jiatented  proc<*sses  {li.l*.,  322,  418)  for  the  incor¬ 
poration  of  synthetic  vitamin  H,  in  flour. 

Wheat  Bu"  Damage 

Infestation  of  prowinp  wheat  by  s|)ecies  of  the  wheat  hup 
results  in  the  damaped  kernels  containinp  an  «‘xcess  of  a  jiroteo- 
lytic  liquid  which,  durinp  ferinent.'ition,  acts  upon  the  pluten, 
causinp  it  to  become  runny  anil  sticky,  Jones  .-md  .Simpson 
(/!./'.,  323,  I  ill)  h.ive  ilevised  a  method  for  ri'iiiedv  inp  this  ilefei  t 
which  involves  a  short  lie.at  treatment  .it  70°  to  khi®  It  i^ 
claimed  th.it  wheat  so  treated  suffers  no  detriment  to  the  b.ikinp 
qu.'dity  of  the  remainder  of  its  endosperm  and  can  be  used  in  a 
blend  similarly  to  undaniaped  wheat. 

BAKING  WITH  POTATO  PRODUCTS 

wo  f.ictories  for  producinp  potato  flour  or  meal — the  terms 
are  sviionv  iiious — already  exist  in  this  country,  and  the 
(iovernnu'iit  is  havinp  several  others  erected.  So  far  as  this 
country  is  concerned  the  use  of  pot.ito  flour  in  bakinp  is  an 
innovation,  althouph  it  is  a  well-known  C'ontinental  |)ractice. 
I’otato  starch  (farina)  may  idso  be  pressed  into  service  in  the 
bakinp  industry  to  supplement  the  supply  of  wheat  flour,  'I'lie 
dilfereiice  between  potato  flour  and  farina  is  that  the  flour  con¬ 
tains  the  I'lbre  of  the  tulii-rs,  whereas  farina  is  the  starch  from 
which  all  fibrous  matter  has  been  ripidly  eliminated. 

Baking  Mi.xtures 

Dwinp  to  the  entire  .absence  of  pluten  in  pot.'ito  flour  or 
st.irch,  these  |)roducts  do  not  possess  the  strenpth  of  the  various 
pr.'ides  of  whe.it  flour,  .uid  in  pener.d  it  is  not  advisable  to  ;idd 
more  than  10  jut  cent,  of  these  potato  products  to  flour  mixinps 
for  such  thinps  .is  scones,  buns,  puff  pastry,  anil  similar  pinxls 
in  which  a  stroiip  flour  is  requireil.  Hut  when  ji  relatively  soft 
flour  is  called  for  uji  to  about  20  jicr  cent,  of  |>otatu  flour  or 
farin.'i  may  be  included  in  the  flour  mixture,  as  in  the  ni.ikinp 
of  cakes,  shortbreail,  pinper-bread,  «‘tc.  I'or  bread  niakinp  up 
to  about  20  per  cent,  of  potato  products  may  be  added  without 
appreciably  alfectinp  the  characteristic  properties  of  the  loaf, 
rile  colour  of  the  latter  is  not  affected  if  up  to  30  per  cent,  of 
potato  products  is  useil,  but  this  pro|)ortion  .-liters  the  flavour  of 
the  bread  considerably.  .\s  potato  flour  anil  farin.-i  are  essen- 
ti.-illy  of  .'I  vve.'ik  nature  they  do  not  blend  very  successfully  with 
Fiiplish  wheat  flours,  since  these  latter  are  penerally  both  weak 
and  of  poor  colour,  and  the  char.icteristic  nutty  flavour  of  bread 
ni.-ide  from  Ivnplish  wheat  appe.irs  to  eiiiph.-isise  the  harsh 
flavour  of  both  |K)tato  flour  and  farina.  Hut  blends  of  pot.ito 
products  with  such  wheat  flours  as  ('aiiadian,  Indian  or  Rus¬ 
sian  have  been  proved  to  be  very  successful  if  no  more  than 
the  correct  proportions  of  the  |)otato  proilucts  is  used. 

Some  Kecipes 

I'hi"  follovvinp  an-  inteniled  as  a  rouph  puiili*  to  those  usinp 
fiotato  products  for  the  first  time,  but  real  success  with  these 
conies  only  to  those  who  persevere  and  try  out  vtiryinp  mixtures 
to  suit  their  own  conditions  and  the  flour  avail.-ible.  Cake 
Mixture  :  Wheat  flour  31x1  lbs.,  potato  flour  or  farina  umi  lbs., 
bakinp  powder  23  lbs.,  sup.ir  320  lbs.,  salt  20  ozs.,  with  suitable 
flavourinp.  Sponpecake  Mixtuie  consists  of  the  follovvinp: 
Wheat  flour  21x1  lbs.,  farina  40  lbs.,  supar  21x1  lbs.,  cream  of 
tartar  10  llis.,  bic.irbonate  of  soda  i)  lbs. 

.Mthoupb  in  peiieral  pot.-ito  proilucts  are  best  usi-d  in  admix¬ 
ture  with  wheat  flour,  there  .ire  cert.iin  cl.isses  of  pooils  which 
can  be  produced  fairlv  well  without  any  vvhe.it  flour  addition. 
The  follovvinp  three  recipes  have  lonp  been  in  use  in  Continental 
bakeries,  and  the  inpredients  are  mixed  in  the  usual  manner. 
.Mmond  C.ike:  Fpp  |)i)vvder  23  lbs.,  supar  73  lbs.,  sweet  .'ihiionds 
31  lbs.,  bitter  almonds  b  lbs.,  potato  flour  130  lbs.,  Il.-ivour  with 
ienion  juice  or  substitute.  Pancakes  :  Ivpp  powiler  q  lbs.,  pot.-ito 
flour  200  lbs.,  ni.-ike  into  a  thin  paste  with  skimmed  milk. 
.Sweet  Hiscuits  :  Fpp  powder  13  lbs.,  supar  30  lbs.,  pot.ito  flour 
130  lbs,,  with  suitalile  flavourinp.  In  all  the  above  recijies,  of 
course,  some  kind  of  fat  is  required,  which  m.iv  Im-  one  of  the 
compound  cixikinp  fats  or  marparine. 

'I'he  absorbinp  jHnver  of  both  potato  flour  and  farina  com¬ 
pares  favouniblv  with  that  of  wheat  flours,  althouph  with  the 
lattiT  one  penerally  assumes  that  pood  absorbinp  jjovver  means 
a  hiph  pluten  and  a  low  moisture  content.  Since  |)otato  pro¬ 
ducts  possess  no  pluten  and  a  hipher  moisture  contiait  (about 
18  per  cent.)  than  wheat  flours,  one  must  ascribe  this  pood 
absorbinp  power  to  the  properties  of  the  potato  starch  itself. 
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THE  KEEPING  QUALITIES  OF  CHEESE 

AND 

OTHER  MILK  PRODUCTS 


H.  D.  MURRAY,  M.A.,  and  A.  TYRRELL 


FRKSH  milk  has  lon^  been  recoj'nised  as  a  hif<hly  desirable  crease  in  the  fat  content.  In  view  of  transport  ditliculties  and 

constituent  of  a  well-balanced  diet,  both  in  its  natural  state  lack  of  refrij^eration  at  the  present  time,  cream  can  best  be  re- 

and,  to  a  lesser  extent,  in  the  form  of  its  various  products.  fianled  as  an  intermediate  staj*e  in  the  preparation  of  butter. 

These  have  a  s|)ecial  value  at  the  present  time,  when  it  is  which  differs  from  cream  in  that  solids  (other  than  fat)  and 

essential  that  the  utilisation  of  home-produced  milk  for  f(H)d  water  have  been  removed.  liutter  may  be  made  from  whole  milk 

should  be  as  complete  as  possible.  It  may  be  of  interest,  there-  without  reducinjj  the  usefulness  of  the  skim  milk  or  of  the 

fore,  to  consider  the  factors  which  affect  the  keeping  qualities  of  buttermilk  left  when  cream  is  churned.  Butter  is  a  relatively 

these  milk  products.  stable  material  and  is  almost  entirely  milk  fat. 

The  uses  of  skimmed  milk  are  similar  to  those  of  whole 
Kenderin^  Milk  Stable  milk.  It  may  be  evaporated,  sweetened  or  dried,  but  the  market 

.  .  for  each  of  these  products  is  limited.  It  may  be  “  fermented  ” 

Since  milk  contains  a  high  pioportion  of  water,  storage  of  its  give  therapeutic  products,  or  it  may  be  precipitated  with 
solid  constituents  may  be  economically  effected  (i)  by  withdraw-  rennet  or  acii!  to  give  casein.  The  whey  resulting  from  the  last 

ing  the  water  under  conditions  where  the  natural  balance  of  the  procedure  yields  lactose.  Butter,  casein  and  lactose  are  rela- 

solid  constituents  is  altered  as  little  as  possible,  (2)  by  withdraw.  tively  complete  separations  of  the  fat  protein  and  sugar  of  the 

ing  water  and  some  of  the  other  constituents  so  as  to  yield  tm  original  milk,  ('asein  .and  lactose  as  siuh  are  of  little  interest 

altered  product  susce|)tible  of  storage  over  considerable  periods  jjoniestic  consumer, 

without  further  elaborate  pn-cautions.  'I'hese  operations  intro¬ 
duce  the  following  problems  :  (a)  The  method  whereby  the  con¬ 
centration  is  to  be  effected,  whether  by  physical  or  by  chemical  Cheese 
means;  (h)  the  jireservation  of  a  high  food  value  in  a  desir.able 

form  ;  (c)  tlw  production  of  a  material  capable  of  storage  without  The  only  iiroduct  not  so  far  considered  is  cheese.  The  figure 
further  undesirabh*  changes,  and  especially  of  a  type  having  a  clearly  shows  the  derivation  of  the  many  varieties  of  cheese 

high  resistance  to  attack  by  micro-organisms.  As  has  been  from  either  whole  milk  or  skim  or  butter  milk.  The  two  latter 

indicated  above,  milk  products  fall  into  two  classes:  (i)  Con-  are  approximately  equivalent;  butter  churning  might  almost  be 
centrated  milks ;  evapor.ited,  dried  and  condensed  whole  or  skim  reg.irded  as  a  completion  of  the  skimming  ol  milk,  and  this 

milks,  in  which  the  balance  of  food  constituents  remains  largely  results  in  the  return  of  the  skim  milk  carried  over  with  the 

unaltered.  (2)  Cream,  butter  and  cheese.  These  are  partial  or  cream  during  the  first  separation. 

nearly  complete  separations  of  the  milk  into  its  constituents.  It  is  apparent  that,  in  passing  from  milk  to  cheese,  the  focxl 

the  first  two  being  st.iges  in  the  preparation  of  the  practically  balance  of  the  milk  is  considerably  altered.  Lactose  is  almost 

icx)  per  cent,  butter  fat,  the  last  containing  the  majority  of  the  entirely  removed  in  the  precipitation  of  the  cheese  curd,  some 

casein  and  no  milk  sugar,  reappe-aring  in  the  cheese  as  lactic  acid,  the  majority  remaining 

Where,  as  in  class  (2),  some  mnstituents  :ire  removed  from  in  solution  in  the  cheese  whey, 

the  milk,  the  separation  is  by  no  means  complete,  and,  except  From  the  |>oint  of  vieyv  of  the  usefulness  of  cheese  as  a  milk 

in  extreme  cases,  such  as  “  butter  oil  ”,  the  ji.articular  product  product,  however,  this  loss  to  the  cheese  of  lactose  is  to  be  offset 

is  characterised  rather  by  a  disturbance  of  the  milk’s  previous  by  the  great  keeping  qualities  which  many  types  of  cheese  pos- 

b.dance  than  bv  a  complete  extr.action  or  isolation  of  one  sess  as  compared  with  milk,  cream  or  butter.  Under  favourable 

materi.'il.  'I'his  is  cle.arlv  shown  in  the  figure.  storage  conditions  a  hard  cheese,  such  as  Cheddar,  may  be  kept 

The  only  products  maintaining  the  food  balance  of  the  for  a  year  or  more.  Of  significance  now  with  regard  to  cheese 

original  milk  are  evaporated,  dried  and  l  ondensed  milk,  ('ream  is  the  fat-protein  ratio.  'I'hese  are  here  listed  with  the  same 

maintains  the  milk  balance  with,  of  course,  a  substantial  in-  ratio  of  the  milks  from  which  cheese  could  be  made. 


WHOLE  Ml  LK  Ev»teo^«Teo,  Onieo  o«  CoNotNato 


\NHEY  CHEESE  WHEY  CREAM  SOFT  CHEE5E  HARD  CHEESE 


^  HgAT^UciO  WHfiX  MoOkO 


Diagram  showing  the  By-products  of  Whole  Milk. 
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Fat:  Protein  Ratios 


Cow’s  milk  ... 

.  I  :  0-8 

Brick  cheese 

I  :  0-71 

Skim  milk 

•  >  :  0  25 

Camembert  cheese  .. 

I  :  074 

Buttermilk  ... 

•  >  :  0-33 

Limburger  cheese  . . 

1  : 0-89 

Parmesan  cheese 

.  I  :  0-44 

Neufchatel  cheese  .. 

I  :  0  77 

Swiss  cheese 

•  »  :  0-55 

Cream  cheese 

1:0-31 

Cheddar  cheese 

I  :  0-71 

Cottage  cheese 

I  :  o-i 

It  is  convenient  here  to  refer  to  the  “  minor  constituents  **  of 
milk ;  these  are  but  small  percentages  of  both  organic  and  inor¬ 
ganic  substances  (the  latter  largely  appearing  as  “  ash  ”  in  the 
analysis)  which  may  be  of  considerable  importance  owing  to 
effects  exerted.  Values  for  the  composition  of  the  ash  of  milk 
are  of  the  following  order  :* 

Per  Cent. 

K,0  . 25 

CaO  ...  ...  ...  ...  ...  ...  20 

Na,0  ...  ...  ...  ...  ...  ...  10 

MgO .  2-5 

Fe,(), .  0-1 

PjO, . 24 

Cl  .  14-4 

.  4 

The  method  of  manufacture  of  the  cheese  may  result  in  a  con¬ 
siderable  modification  of  these  figures. 

C'heese  may  be  made  from  normal  (“  whole  ”  milk),  from 
milk  skimmed  to  varying  degrees,  or  (rarely)  from  whole  milk 
to  which  has  been  added  cream.  The  product  of  the  manufac¬ 
turing  process  may  be  regarded  as  a  casein  containing  varying 
amounts  of  fat  and  other  milk  constituents,  usually  with  the 
exception  of  lactose.  Cheese  may  range,  in  hardness  from  Par¬ 
mesan  (the  hardest)  to  the  soft  and  unripened  type  (cottage, 
etc.).  The  latter  have  been  included  in  the  present  discussion 
for  completeness,  but  their  properties  remove  them  from  con¬ 
sideration  as  a  stabilised  form  of  milk.  Their  manufacture  is 
attended  with  some  difficulty,  good  qu.'dity  milk  and  especial  pn*- 
cautions  being  necessary,  together  with  low-temperature  storage 
during  a  short  marketing  period  to  avoid  spoilage  from  moulds 
and  bacterial  growth. 


Methods  of  Manufacture 

•Ml  cheese  other  than  soft  is  made  by  modifications  of  the  one 
process : 

(i)  The  production  of  curd  by  the  action  of  rennet  or  of  acid- 
producing  bacteria ; 

(ii)  the  separation  of  the  curd  from  the  whey ;  and 

(iii)  the  setting  and  ripening  of  the  raw  cheese  under  con¬ 
trolled  conditions. 

A  great  variety  of  cheese  is  obtained  by  variation  of  these 
steps :  it  is  of  interest  to  note  that,  apart  from  the  different 
physical  properties  of  the  curds  obtained  either  by  rennet  or  by 
“  ferment  ”,  other  significant  changes  may  take  place  at  this 
stage. 

'I'he  use  of  acid-producing  bacteria  to  produce  coagulation 
results  in  a  whey  having  a  considerable  acidity.  As  is  shown 
later,  the  development  of  acid  is  important  as  affecting  the  keep¬ 
ing  qualities  of  the  finished  cheese;  it  must,  however,  also  be 
borne  in  mind  that  hitherto  insoluble  salts  are  rendered  soluble 
by  the  acid  liquid,  and  are  hence  lost  to  tjie  cheese.  This  is 
particularly  so  if  the  curd  is  washed.  .\  rennet-produced  curd, 
on  the  other  hand,  carries  down  with  it  the  majority  of  the 
insoluble  salts  originally  present  in  the  milk,  being  almost 
neutral  in  reaction.  'I'his  also  renders  the  rennet  curd  capable 
of  supporting  the  growth  of  a  much  larger  variety  of  micro¬ 
organisms  than  the  high-acid  curd,  and  hence  favours  the  pro¬ 
duction  (under  rigorously  controlled  conditions)  of  a  greater 
variety  of  flavours.  It  also  renders  the  cheese,  unless  precau¬ 
tions  are  taken,  more  liable  to  the  development  of  bacterial  and 
other  faults. 

In  considering  the  keeping  qualities  of  cheese,  the  acidity,  or, 
rather,  the  hydrogen-ion  concentration,  is  of  ctmsiderable  sig¬ 
nificance.  In  its  normal  life  history  cheese  shows  a  cycle  of 
hydrogen-ion  change,  from  the  first  production  of  curd  to  the 
rii)encd  cheese.  In  the  manufacture  of  Cheddar  cheese,  for 
example,  the  pH  falls  in  24  hours  from  a  figure  of  6-5  to  6-6 
for  the  milk  used  to  a  figure  between  5*3  and  5-9.  The  pH 
then  slowlv  rises  again,  so  that  a  fully  ripened  cheese  may  show 
a  figure  as  high  as  6-o.  It  has  been  found  that  chet'se  of  inferior 
quality  results  when  the  hydrogen-ion  concentration  is  excessive 
at  any  given  stage  of  manufacture.* 

In  the  normal  hydrogen-ion  cycle  the  growth  of  one  micro¬ 


organism  in  the  cheese,  by  influencing  the  pH  of  its  environ¬ 
ment,  may  pave  the  way  for  the  rise  and  development  of  other 
m  icro-organ  isms. 

Use  of  Starters 

In  the  production  of  hard  cheese  it  is  customary  to  add  milk 
cultures  of  lactic  acid-producing  bacteria  prior  to  coagulation. 
Such  starters  provide  the  requisite  acidity  for  the  production  of 
curd  of  suitable  texture,  through  the  conversion  of  lactose  into 
lactic  acid  by  the  lacto-bacilli  present  in  the  starter.  Moreover, 
the  flavour  and  quality  of  the  ripened  cheese  d<‘pend  largely  upon 
the  vigour  and  purity  of  these  cultures,  which  are  renewed  from 
day  to  day  and  year  to  year. 

Upon  occasion,  the  normal  life  history  of  cheese  mav  be 
changed,  either  by  the  growth  of  undesirable  types  of  organisms 
present  in  the  milk  or  by  infection  by  alien  organisms,  and  such 
change  may  be  apparent  both  in  the  flavour  and  in  the  texture 
of  the  cheese.’ 

Where  a  starter  is  employed,  the  milk  may  be  pasteurised  so 
as  to  lessen  the  j)Ossibility  of  the  first  eventuality.’  This  process 
has  been  employed  extensively  for  some  years  in  New  Zealand. 

It  appears  that  the  growth  of  undesirable  organisms,  whether 
coming  from  within  t)r  from  without,  is  favoured  by  failure  to 
establish  or  maintain  the  /)II  requisite  for  the  optimum  growth 
of  the  organisms  .associated  with  each  stage  of  the  normal 
ripening  process. 

In  this  connection  it  is  known  that  milk  acids  are  only  par¬ 
tially  dissociated,  and  it  is  for  this  reason  that  pH  is  of  signifi¬ 
cance  rather  than  titratable  acidity.  /)H  may  be  measured  by 
quinhydrone  or  glass  electrodes  of  brown  types. 

The  Ripening  Periotl 

In  cheese  rij)ening  it  is  normal  for  the  pH  to  rise  as  changes 
take  place  in  bacterial  growth.  I'he  so-called  processing  of 
cheese  is  an  attempt  to  stabilise  cheese  in  a  ripe  condition  by 
pasteurisation  and  by  certain  modifications  in  physical  con¬ 
dition.  It  follows  that,  for  the  process  to  be  successful,  the 
of  the  pasteurised  product  must  be  such  as  to  discourage  the 
further  growth  of  those  organisms  which  may  survive  the  pas¬ 
teurising  process.  This  pH  level  appears  to  be  about  5-2  to  5'4. 

The  mechanism  of  cheese  processing  is  as  follows.  Good 
quality  cheese  is  freed  from  rind.  .After  milling  and  blending 
the  raw  material  is  cooked  to  a  temperature  sufficiently  high  to 
produce  pasteurisation.  The  product  is  then  packed  mechanic¬ 
ally  in  metal  foil  containers  under  conditions  which  approach 
asce[)ticity,  and  is  cooled  and  packaged.  During  the  process  of 
cooking  a  small  quantity  of  water  may  be  added  to  give  a 
product  of  uniform  moisture  content,  together  with  some  0-5  to 
3-0  per  cent,  of  an  inorganic  salt,  such  as  sodium  phosphate  or 
sodium  citrate,  so  as  to  promote  emulsification  and  to  give  a 
smooth  and  uniform  product. 

The  temperature  to  which  processed  cheese  is  taken  during 
the  operation  of  emulsification  varies  from  150®  to  180®  C. 
Most  micro-organisms  are  killed,  but  certain  thermophylic 
organisms  and  certain  spores  may  survive  the  process.  The 
influence  of  pH  in  such  pasteurising  processes  has  recently  been 
emphasised.’  The  pH  of  the  product  during  emulsification  is 
controlled  by  that  of  the  raw  cheese  and  by  the  nature  of  the 
emulsifying  salt. 

As  has  been  said,  the  processing  of  cheese  may  be  regarded 
for  practical  purposes  as  an  attem|)t  to  stabilise  the  raw  cheese 
in  a  condition  of  maturity  so  that  the  material  can  be  distributed 
and  marketed  over  long  periods  without  change.  In  so  far  as 
the  product  is  palat.able,  and  little  or  no  further  micro-organic 
growth  occurs,  the  operation  of  processing  may  be  regarded  as 
successful. 

Much  of  the  rel.ationship  between  pH  and  micro-organic 
growth  mav  be  studied  in  the  l.aboratory  by  the  use  of  synthetic 
media  buffered  to  definite  levels.  In  addition  to  the  usual 
media,  a  synthetic  malt  extract  serves  for  the  growth  ot  moulds 
and  veasts,  and  a  yeast-dextrose  broth  for  the  culture  of  thermo¬ 
phylic  organisms  at  60®  C.  Isolated  strains  may  be  sub-cultured 
on  to  sterile  cheese  emulsions,  again  buffered  to  suitable  />H 
levels. 

REFERENCES 

*  Brown  and  Price,  Jour.  Dairy  Sci.,  17,  33,  1934. 

’  Baumgartner  and  Knock,  69,  53,  1940. 

’  Sherwood,  Jour.  Dairy  Res.,  8,  224,  I937‘ 

*  Davis,  Dairy  Ind.,  Feb.,  1939- 

’  Babcock  and  Leach,  Food  Inspection  and  .dnalysis,  p.  in,  1920. 
For  sources  of  analyses  used,  see  Davis,  Fundamentals  of  Dairy 
Science,  1935,  and  others. 


Fooii  MauHfacture — February  1,  1941  4  1 

CORRESPONDENCE 


Price  Regulations — Vitamin 

The  Editor. 

Dear  Sir, 

Whilst  the  f^reat  majority  of  reputable  manufacturers  of 
fcKul  products  are  in  complete  favour  of  price  rej'ulation  or 
control,  we  really  cannot  see  how  the  proposed  Price  Ref^ulation 
Order  can  o[)erate  at  all  on  a  price  based  six  weeks  a>*o. 

W’e,  as  manufacturers  of  |)ickles,  sauces,  etc.,  quote  below  a 
few  lij^ures  that  should  more  than  prove  our  complete  inability 
to  still  offer  our  products  at  the  December  2  price. 

.Articles  listed  are  absolute  essentials  in  the  manufacture  of 
our  products. 

liottles.  Jars,  etc. — From  the  end  of  November  prices  were 
advanced  a  further  10  jjer  cent.,  making  a  total  of  20  per  cent. 
sinc«“  September,  1939. 

Red  Cabbai^e. —  From  .‘\uf*ust  to  the  end  of  November  of  last 
year  we  never  paid  more  than  ;£'i6  per  ton  for  this  commodity, 
but  durinj*  the  month  of  December  prices  advanced  to  as  much 
as  ;^'25  per  ton.  The  avera{*e  price  before  the  war  was  between 
jCs  P*’*"  b>n. 

Mustard. —  On  December  19  we  called  for  a  su|)ply  of  the 
al)ove,  which  was  charj^ed  to  us  at  the  rate  of  /JH2  i)er  ton. 
Previous  ti}»ure  for  this  line  (which  was  still  hijjher  than  |)re- 
war)  was  ;665  por  ton. 

I’nietjar. —  This  vital  material  was  advanced  by  approximately 
20  i)er  cent,  towards  the  end  of  November. 

Caps  and  Ihinfis. — These  lines  are  never  staple  and  have  been 
subjected  to  many  increases  durinj*  the  past  12  months.  Some 
metal  caps  have  advanced  by  more  than  kxi  per  cent,  over  this 
period. 

Spices  and  Condiments. — Whilst  stocks  may  have  been  fairly 
larf^e,  it  is  absolutely  imp«»ssible  for  us  to  replace  these  at  any- 
thinf*  near  the  orif^inal  purchase  figure,  and  each  week  prices 
may  chanjfe,  but  always  in  the  upward  direction. 

(Iround  Rice. — Price  last  paid  was  24s.  6d.  per  cwt.  Pre¬ 
viously  anything*  from  15s.  to  i8s.  was  the  fif^ure  asked. 

H’rttfc.v. — .\  further  |)roposal  (which  is  bound  to  become  opera¬ 
tive)  for  increase  in  waf^es  has  been  issued  by  the  'I'rade  Boards, 
the  ruling  body  in  the  su^ar,  confectionery  and  food  preservinj* 
trade. 

Sundry  increases  of  incidental  necessities  are  too  numerous  for 
us  to  list  here. 

Thus  it  will  be  realised  that  prices  operating*  on  December  2 
(from  the  manufacturer’s  standpoint)  were  in  respect  of  jjoods 
produced  from  materials  that  may  have  been  purchased  a  month 
or  even  three  or  more  months  prior  to  that  date.  How,  there¬ 
fore,  is  it  possible  to  control  prices  in  such  an  unfair  and 
definitely  harmful  way? 

If  there  is  to  be  a  control  of  any  manufactured  product,  then 
of  necessity  there  must  be  control  of  all  the  components  of  the 
product,  which,  obviously,  must  also  include  wa^es. 

This  is  a  matter  of  f^rave  concern  to  our  trade  and  allied 
trades  j4enerally,  and  we  feel  we  are  not  alone  in  the  views  we 
have  expressed  herein. 

Yours  faithfully, 

C.  McEnerv, 

Pp.  .Macks  (Walsall),  Ltd., 

Manafjinf*  Director. 

P.S. — Suf*ar  was  advanced  on  January  1  by  9s.  cwt.  to 
manufacturers  only. 

The  Editor.  *  *  * 

Dear  Sir, 

I  do  not  wish  to  |)rolon}<  indefinitely,  even  if  you  were  to 
:dlow  me  to  do  so,  my  discussion  with  Mr.  H.  Horace  Ward. 
Will  you,  however,  permit  me  to  comment  that  our  rlifference 
'cems  to  be  due  to  a  difference  in  aim?  I  don’t  know  what  Mr. 
Ward  means  by  “  the  minimum  daily  intake  required  ”  of 
vitamin  B,  or  of  anythinjj  else.  I  myself  was  rather  lax  in  usinj* 
the  phrase  “  amount  necessary  for  health  ”,  but  1  have  made 
my  position  in  this  matter  sufficiently  clear  in  a  paper  on  ”  The 
('omi)osititin  of  .Marf*inal  Jind  Djitimal  Diets  ”  published  jointly 
with  Professor  J.  C.  Drummond  at  the  bef'inninj^  of  last  year 
(Jour.  .Soc.  Cheni.  Ind.,  1040,  59,  37).  Drummond  and  I  con- 
•'idered— and  still  consider — that  1  m{4.  of  aneurin,  330  units,  is 
the  average  daily  marginal  requirement,  but  is  quite  certainly  not 
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sufficient  for  the  maintenance  of  complete  health.  It  is  because 
authors  do  not  define  with  sufficient  accuracy  whether  they  are 
speaking  of  marginal  or  optimal  requirements,  and  use  terms 
like  minimum  and  average,  two  authors  often  using  the  same 
term  in  different  senses,  that  so  much  confusion  has  arisen  about 
adult  requirements.  I  do  not  deny — who  couUl? — that  the 
.Ministry’s  proposals  will  bring  up  the  intake  of  the  manual 
labourer,  if  he  eats  a  pound  of  bread  daily,  from  aljout  100  units 
to  250  units,  and  that  this  is  in  itself  a  good  thing,  if  it  is  not 
balanced  by  greater  evils.  .Mr.  WartI  is  of  opinion  that  such  a 
labourer  would  be  obtaining  200  units  from  other  sources.  I  can 
only  add  that  1  rather  doubt  this ;  I  endeavoured  to  show  the 
reasons  for  this  doubt  in  my  last  letter. 

V’ours,  etc., 

.A.  L.  Baciiaracii. 

The  Editor. 

Dear  Sir, 

There  is  not  very  much  to  record  on  the  subject  of  fruit 
packing  during  the  last  year. 

There  is  a  swing  over  to  cardbo.'inl  containers,  and  manufac¬ 
turers  are  in  for  a  good  time  if  they  will  be  able  to  supply  the 
goods,  which  must  become  more  difficult  as  time  goes  on.  One 
firm  have  brought  *)Ut  a  half-bushel  container  for  apples  w  hich  is 
quite  the  best  I  have  seen  so  far.  Packing  has  reverted  to 
returnables,  and  the  non-returnable  is  no  longer  «'xistcnt  in 
wchmI  owing  to  the  restrictions  on  this  material. 

F‘'ruit  growers  an-  augmenting  their  production  by  interplant¬ 
ing  with  vegetables  whenever  jHissible.  This  will  go  a  long  way 
to  help  during  the  winter.  .Apph's  are  rapidly  btnoming  more 
scarce,  as  the  Bramley  crop  is  much  less  th;m  usual  (quite  two- 
thirds),  and  only  those  held  in  gas  stores  now  remain,  whereas 
a  year  ago  hundreds  of  bushels  were  still  on  hand  on  most  farms 
at  the  same  time  of  year.  This  is  to  bo  ox|>eited  after  a  glut 
crop.  The  bud  is  not  too  promising  for  next  s<“ason  either,  but 
this  does  not  matter  so  much  if  the  N»-tting  period  is  good. 

Personally  1  think  that  several  orchards  of  okl  trees  might  be 
taken  out  to  advantage,  as  these  an*  no  longer  of  much  use,  and 
corn  could  he  [)lanted  to  much  greater  advantage;  also  in  the 
long  run  it  would  be  a  good  thing  for  the  industry,  seeing  that 
the  old  varieties  are  normally  unsaleable.  This  point  is  certainly 
worth  stressing,  as  it  is  import.'int,  .and  it  would  affect  huntlreds 
of  acres  in  old  fruit-growing  counties  like  Kent,  Hereford,  and 
Worcestershire. 

(Signed) 

T.  H.  Brunt. 


CAVIAR  IN  CANADA 

Sti  roeox  in  ('anada’s  lakes  and  rivers  have  a  jdace  in  the  war 
effort,  and  this  year  they  will  be  responsible  for  jnirchase  of  at 
least  a  part  of  a  w.arplane.  In  other  words,  according  to 
Fisheries  Department  ex|>erts,  ('anad.i  has  a  good  market  for 
c.aviar  in  the  I’nited  States. 

If  Ont.ario  production  is  up  as  it  is  rejiorted  to  be  in  .Manitoba, 
the  Dominion  will  get  at  le.ist  $7,000  in  I’nited  States  momw  to 
use  for  w  ar  buying.  Caviar  usually  sells  for  $  i  a  jMiund,  and 
this  year  prices  are  rising. 

Two  factors  enter  into  this  tasty  situation.  First,  there  are 
the  prospeitsof  a  shortage  for  raviar-<>aters  in  the  I'nited  States, 
bec.'iuse  the  war  has  interfen'd  with  imjiortations  from  Russia. 
.Second,  Manitoba  expects  to  ship  to  the  I’nited  .States  this  year 
more  than  2,4(X)  lbs.  of  the  delectable  little  fish  eggs,  (kx)  lbs. 
more  than  last  year.  Last  year  .Manitoba  shipfx-d  1,512  lbs.  and 
Ontario  sent  4,870  lbs.  to  the  Ignited  States.  These  two 
provinces  are  the  big  ('anadian  producers. 


FOOD  MANUFACTURE  INDEX  FOR  1940 

The;  1040  index  of  Food  Mam  e.acti  re  is  now  re.ady,  and  copies 
w  ill  be  available  to  sul>scribers  on  receipt  of  a  stamped  addressed 
i  nvelope.  This  envelofX'  should  he  10  inches  by  8  inches  to  avoid 
undue  folding  of  the  Index. 
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FROZEN  MILK 

Wkkk  AM)  H  \i  i  wno  .iiiion}*  the  first  to  soj^fjest  the  concentra¬ 
tion  and  frcczinj*  of  milk  as  a  means  of  preserving*  the  product 
for  a  perii)tl  of  several  weeks,  and  their  results  indicate  that 
Iluid  milk  lan  Ix'  concent rateil  to  one-third  of  its  volume, 
sealed  in  containers,  frozen  without  aj^itation  at  a  temperature 
of  about  o°  F.,  held  for  about  five  weeks  and  thawi-d  and  re¬ 
constituted  to  Iluid  consistency  without  noticeably  impairing  the 
quality  of  the  product  for  use  as  fluid  milk. 

I  his  procedun*  has  been  suj*}*ested  as  a  means  of  furnishing* 
milk  to  territori»“s  which  at  |)resent  are  without  an  adequate  or 
satisfactory  sujiply  of  fresh  Iluid  milk.  The  L'nited  States 
llureau  of  Dairy  Industry  has  announced  that  trial  shipments 
of ‘concent  rated  frozen  milk  to  the  ('anal  Zone  have  been  made 
with  conspicuous  success.  I'here  are  undoubtedly  other  potential 
uses  for  the  (irocess  where  it  is  desired  to  hold  milk  over  a 
limited  [M  riod  of  time  in  ti  manner  which  will  chanj*e  its  pro¬ 
perties  and  characteristics  to  the  least  possible  def^ree.  It  is 
obvious  that  this  method  has  decided  advantajjes,  in  this  re- 
s|x‘ct,  over  the  conversion  of  the  milk  to  b<*  held  into  such 
storaj^e  products  as  sweetened  condensed  milk,  evaiuirated  milk, 
dry  milk,  etc.  I'he  |H'riod  of  time  it  can  be  held,  however,  is 
limited  and  the  cost  of  holdinj*  (under  refri{<eration)  will  neces¬ 
sarily  be  f<reater. 

It  was  the  purpose  of  this  study  to  observe  the  effect  of  the 
following*  factors  on  the  quality  of  reconstituted,  conc<-ntrated 
frozen  whole  milk  : 

(a)  I)ej<roe  of  concentration. 

(b)  Homof^enisiition. 

(c)  Leiij'th  of  holding*  period. 

((/I  'I'emiHrature  of  thawing*. 

b'resh  whole  milk  is  pasteurised  at  145°  1*'.  for  30  minutes, 
condensed  in  a  small  vacuum  |)an,  standardised  if  required, 
cooled  to  40°  I*'.,  |)laced  in  two-quart  cans  and  set  in  a  re- 
frij^erator  havin}4  an  axeraj^e  temperature  of  —  10°  K.  until  re¬ 
moved  for  extimination  and  reconstitution.  The  homoj4enised 
samples  were  processed  at  2,<kk)  lbs.  following*  pasteurisation 
and  preceding*  concentration. 

.\11  the  sanqiles  (1,  Iluid;  2,  concentrated;  3,  concentrated, 
frozen,  held  and  thawed ;  and  4,  concentratetl,  frozi'n,  heUl, 
thawed  and  r^•con^lituted)  wen-  examined  for  llavtiur,  |)er  ctnt. 
of  acidity,  creamiii}*  ability,  de-emulsilied  fat  stability  in  boilinj^ 
water,  appearance  of  fat  separation  and  curd  tension. 

Flavour  was  determineil  organoleptically  :  acidity  by  titration 
in  the  usual  way;  creaming  ability  by  allowing  the  rei onstituted 
sa  ii|)le  to  stand  in  kki  ml.  cylinders  at  40®  h'.  ftir  24  hours;  de- 
emulsified  fat  hy  a  nu  thod  similar  to  that  used  by  Webb  and 
ll.dl  exce[)t  that  Uabcock  milk  bottles  were  used  and  the 
samjiles  examimd  after  reconstitution  ;  stability  in  boiling  water 
by  atlding  .a  few  drops  of  the  sample  to  boiling  water  in  a  test 
tubi-;  jind  appearance  of  fat  separation  by  visual  examination. 

I'our  dil'fen  nt  lots  of  whole  milk  were  concentrated  ajxpioxi- 
mately  2  to  i,  3  to  i,  and  4  to  i  respectively  after  pasteurising. 
Sam|)les  of  each  concejitration  were  jjlaced  in  tins  .ind  frozen, 
riiey  were  held  hir  ft)ur  weeks  in  the  frozen  state  and  tlun 
thawed  .it  room  tempxrature  and  n'i'onslituted. 

I'he  data  obtained  indicated  that  milk  may  Ik'  frozen  after 
concentration  ami  held  at  low  temperature  for  jx'riods  up  to 
four  weeks  without  gre.itly  changing  its  characteristics  and 
general  quality.  .\  concentration  i)f  :ibout  3  to  i  ai)|H>ars  lo  give 
the  best  results,  as  w.as  pointed  out  by  W<‘bb  and  Hall.  Samp'es 
( iiiicentrated  l<‘ss  than  this  showed  |)ronounced  fat  separation 
after  reconstituting,  while  those  concentrati'd  more  than  3  to  1 
were  very  viscous  and  dillliult  to  thaw  and  n'constitute  because 
of  i'xcessive  l/u'tose  iTystallisjilion.  Tallowy  llavour  w:is  noted 
in  most  of  the  held  samples  and  |)rohahIy  would  be  :i  factor  to 
contend  with  if  the  method  is  to  be  usi'd  commercially.  In 
these  trials  winter  milk  was  used  and  the  copper  coils  of  the 
vacuum  pan  were  a  factor  which  couki  not  readily  be  elimin¬ 
ated,  None  of  the  samples  showed  evidence  of  xlenaturation  of 
the  protein  during  thawing,  although  W’ehh  anti  Mall  found 
these  to  occur  in  milk  londensed  4  to  i  in  as  little  its  live  tlays 
of  holding  in  the  frozen  state. 

In  two  trials  the  original  milk  was  divided  into  two  lots. 
One  was  homogenised  after  pasteurisation  and  befttrc  condensii- 
tion  and  both  lots  were  exiimined  in  the  Iluid  state,  immetli- 
ittely  iifter  concentrating  and  agiiin  after  frin-zing  and  holding 
for  four  weeks. 

I'he  data  obtained  indiciite  that  homog<*nisatit)n  of  the  milk 
prior  to  concentration  iuid  frxezing  gives  :)  linal  reconstitutetl 
|)roduct  that  is  smoother  in  texture  and  which  exhibits  less  de- 
emulsitied  fat  than  when  homogenisation  is  not  used.  On  th<‘ 


other  hand,  homogenisation  completely  destroys  the  creaming 
ability  of  the  reconstituted  milk.  Since  the  creaming  abilitv  i^ 
always  impaired  by  concentration,  freezing  and  holding,  and 
since  the  cream  layer  which  does  form  tm  unhomogenised, 
frozen  reconstituted  milk  is  in  many  c.ases  more  in  the  nature 
of  a  cream  plug,  a  homogeneous  final  fluid  milk  is  prob.ably  an 
advantage  rather  than  a  disadvantage. 

Homogenisation  also  appears  to  inhibit  the  development  of 
tallowy  flavour  in  frozen  concentrated  milk.  This  has  been 
noted  in  other  products  hy  several  investigators. 

'I'he  curd  tension  of  milk  is  reduced  very  considerably  bv 
pasteurising  and  concentration.  It  is  further  reduced  by  homo¬ 
genising  ;ind  still  further  by  freezing  and  hoUling.  In  the 
two  trials  made  the  reconstituted  milk  from  the  homogenised 
lots,  after  four  weeks  of  holding,  had  curd  tension  of  o  grains 
and  7  grams  res|)ectively,  whereas  the  original  raw  milk  gave 
values  of  5.S  grams  and  47  grams  resjiectively.  I'his  reduction 
is  almost  as  pronounced  as  that  obtained  in  reconstituted 
evaporated  milk. 

'I'wo  different  samples  of  milk  were  pasteurised,  homogen¬ 
ised,  concentrated  to  ratios  of  3-20  and  3-33  res|)ectively,  frozen 
and  held  for  periods  of  5,  6,  7,  8  and  12  weeks  before  thawing 
at  room  temperature,  reconstitution  and  examination. 

.Sample  i  did  not  show  denaturation  of  the  protein  until  after 
hi'ing  hold  frozen  for  a  period  of  8  weeks,  at  which  time  a 
slight  tendency  towards  gelation  during  thawing  was  evident. 
This  became  pronounced  at  12  weeks.  The  gelation  made  re¬ 
constitution  difficult  in  cold  water,  but  with  time  and  sufficient 
agitation  a  normal  a[)[K'aring  reconstituted  milk  was  obtained. 

Sample  2  contained  a  fine  coagulum  when  thawed  at  5  weeks 
which  became  more  jironounceil  with  longer  holding.  The 
typical  gelatine,  however,  did  not  appear  until  after  12  weeks 
of  holding.  'Phis  sample  would  not  produce  a  normal  appearing 
milk  when  reconstituted  in  cold  water.  The  flakes  of  curd  jier- 
sisted  after  prolonged  agitation  and  settled  to  the  bottom  on 
standing.  {The  Milk  Messenger.) 

MINISTRY  OF  FOOD 
Extent^ioii  of  Price  Control 

"fiiK  Ministry  of  b'ood  announces  that  it  has  been  ilecideil  to 
extend  considerably  the  field  of  price  control. 

Hitherto  Maximum  Price  Orders  have  been  issued  only  for 
essential  foods  and  for  a  few  others  for  which,  for  some  special 
re.isons,  it  was  considered  desirable  to  regulate  prices. 

.Mthough  the  great  majority  of  food  traders  have  kept  prices 
of  uncontrolled  foods  at  a  reasonable  level,  there  has  recently 
been  exidence  of  some  speculation  in  such  food  products,  some¬ 
times  by  firms  xvhich  do  not  usually  handle  them.  It  has,  there¬ 
fore,  hiHii  decided  to  prepare  a  considerable  numlier  of  addi¬ 
tional  Maximum  Price  Onlers.  flit'  preparation  of  these  (Orders 
XX  ill  inxolxe  consultation  xvith  the  different  si-ctions  of  the  tradi's 
concerned,  and  some  time  must  elapse  before  they  can  b<*  issued. 

.\s  an  interim  measure  an  Order  has  been  made,  xvhich  came 
into  operation  on  .Mond.iy,  Janu.iry  13,  covering  the  folloxving 
foods  : 

('off«-e  (includiiif*  coffee  essc-iice  and  "  coffee  and  chicory  ”). 
('ocoa  |H)xvder;  Cocoa  blitter. 

CluK'olate  sold  for  use  as  a  iKwera^e. 

('.iiiiied  and  Inittled  x’CKetables. 

('aimed  jiork  ami  beans. 

1  loiiey. 

•Meat  pastes,  and  fish,  jKUiltry  and  other  edible  pasti's. 

Meat  and  other  eilible  extracts. 

Shredded  suet. 

Dead  poultry  (other  than  turkeys). 

Rice;  Tapioca  ami  sagos. 

Macaroni,  spaghetti  and  vermicelli. 

Hiscuits,  rusks  ami  crisp  breads. 

Soups,  tinned,  bottled  and  jKixvdered. 

Processed  chees«‘. 

Pickles,  sauces  and  relishes. 

Custard  and  blancmange  jxixvders;  table  Jellies. 

Kdible  nuts. 

Syrup;  treacle;  marmalades. 

Jams,  other  than  those  covered  by  the  existing  Order. 

('aimed  and  Ixittled  fruits. 

('aimed  fish,  other  than  canned  salmon. 

The  Order  iimkes  it  nn  offence  for  any  manufacturer,  xvhole- 
saler,  ri'tailer  or  other  dealer  to  sell  :mv  of  the  foods  mentioned 
at  a  price  higher  than  h«“  charged  on  Decemlx'r  2,  1940. 

'I'he  practicability  of  tipplying  price  control  to  some  other  food 
products  is  under  examination. 
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GULL  EGGS 

AS 

FOOD 

ERIC  HARDY,  F.Z.S. 

An  important  aspect  of  the  suggested 
eol lection  of  gull  eggs  for  food  is  the 
refuting  of  thehelief  that  the  1914-1918 
war  use  of  these  eggs  depleted  the 
numbers  of  gulls  and  dispersed  their 
gulleries  over  a  wider  area. 


During  th**  last  war  consicleral)l<>  use  was  iiiaik'  by  ihf  ftnul 
industry  of  wild  f»ull  •“j'j's  as  a  suhstitut«“  for  ordinary  poultry 
ff'j's  in  the  inevitable  shortaj^e  of  supj)lies  of  the  latt»  r.  Although 
the  cookinf*  value  of  the  f^ull  remains  the  same,  other  con¬ 
ditions  have  differed  so  that  there  will  be  a  much  j<reater  dt-sire 
to  utilise  such  substitutes  when  they  are  available  in  the  spring. 

The  Black-headcd  Gull 

I'he  foodstuffs  problem  is  bound  to  make  home  ejij^  production 
more  dirticult  than  durinj*  the  last  war,  but  in  the  past  decade 
tfw'  black-headed  whose  *'»'•“  must  con\enient  for 

collection  and  transport  on  a  commercial  scab*,  has  considerably 
increased  its  numbers  ;mii  formed  many  mor*‘  neslinj*  (olonies 
in  the  north  of  the  country,  many  with  a  strength  of  over  a 
thousand  pairs  of  birds,  |)roducinj»  about  4,o<m)  e^j^s.  Naturalists 
can  see  no  barm  from  an  orj^anised  collectinj^  of  these  ejif^s 
because,  with  its  increasinj*  numbers,  the  black-headed  ^ull  has 
seri»)usly  projudiceil  the  haunts  of  many  terns  and  rarer  birds, 
and  there  is  every  desire  to  curb  its  increase.  I'he  lejjal  position 
protects  the  adult  birds  from  shootin}*,  but  collection  of  their 
e^^s  is  not  covered  in  the  same  way  as  those  of  the  lapwinj* 
plover,  and  contracts  for  ej^f^-collectinj*  ar<‘  merely  a  matter  for 
the  local  landowner.  In  many  cases  like  Ravenj^lass,  the  larfjest 
Kn^lish  }*ullery,  with  an  annual  nesting  population  of  some  ()o,(xm) 
birds  layin}4  24o,(kk)  et'j's,  the  f^ulleries  are  within  close  proximity 
to  a  railway  st.ition,  and  eji}4s  coidd  be  collected  under  piece¬ 
work  rates,  or  by  estate  .servants,  in  larj^e  hampers,  as  for  years 
herrinf'-j’ull  and  {guillemot  e^j's  hav»*  been  harvesteil  from  the 
Yorkshire  cliffs  and  sold  in  the  markets  at  liridlin^ton  .'ind 
Flamboroufih. 

The  bulk  of  the  collectin)*  would  have  to  !)*■  conilucted  in  May  ; 
owinj*  to  the  open  jMisition  of  the  nests,  it  shoidd  be  easier  and 
quicker  than  collecting  from  a  modern  multiple  |K)ultry  farm, 
and  three  or  four  harvestin)*s  should  sulVice  to  j^ather  fresh  e}<jjs 
within  a  day  of  layin}*.  Late  ej^^s  after  this  could  be  left  for  the 
birds  to  hatch  out  and  maintain  their  colonies.  If  the  e^j^s  are 
feathered  shortly  after  laying,  the  birds  will  jienerally  lav  a}<ain. 

I'he  ejj}»  of  tin*  black-heade<l  f^idl  is  smaller  than  those  of  the 
herrinj*  {‘nils  and  fiiiillemots  sold  at  liridlinj'ton,  but  consitUr- 
ably  more  numerous.  Its  average  size  is  2  2  iin  h(*s  by  r4(» 
inches,  the  numlx*rs  in  the  clutch  vary  fn)m  two  to  four  ej^ijs 
t'enerally  three — and  early  layinj^s  bej^in  in  .\pril,  the  bulk, 
however,  early  in  .May.  Other  f^ull  ejij^'s  are  :  Lesser  black- 
b.u'ked  {*011,  with  many  colonies  on  northern  heaths,  and  berrinu. 
ffull,  common  on  cliffs,  both  2*7  inches  by  10  inches. 

Gull  Population 

.\  recent  national  census  of  the  black-headed  ^ull  population 
showed  that  there  are  some  7o,(xm)  nestin}*  pairs  at  124  }4ulleries 
in  Enjjland,  6,000  at  34  jiulleries  in  Wales,  and  at  least  i(K),ooo 
at  145  j»ulleries  in  Scotland.  I'he  very  small  colonie  s  and  the 
isolated  ones  on  hij^h,  lonely  m(M)rland  in  North  Wales  and 
.Scotland  would  probably  not  prove  a  commercial  proj)osition 
except  for  local  use,  but  at  a  very  conservative  estimate  more 


Three  adjacent  nests  of  the  Black-headed  Gull. 


than  75  per  cent,  of  the  annual  lay  of  over  half  a  million  ej»^s 
shoidd  be  available  for  food.  In  the  last  war  the  industrv  had 
little  or  no  help  and  had  to  rely  U|H)n  the  indiscriminate  collect¬ 
ing  of  local  natives.  There  is  now  time  to  nej*otiate  with  the 
landowners  for  contracts  for  the  nm  ej^j^s  so  that  a  larf*e  supply 
can  be  assured  at  collecting  depots  which  the  industry  could 
establish  in  the  areas  of  the  main  f^ulleries,  and  at  the  same  time 
render  bird  conservation  a  service  in  reducing  the  numbers  of  a 
predatory  s|K*cies  already  too  numerous  in  the  country,  ('are 
shoidd  be  t.aken  to  exclude  the  ejj^s  of  terns  and  other  rare  birds 
which  may  lie  nestinj4  in  the  vicinity,  and  upon  this  point  any 
simple  bird  book,  the  voluntary  help  of  ;my  local  bird  so«  ietv 
or  naturalist,  or  the  estate  keepers  woidd  quickly  show  the 
difference. 

Vi  here  Gulls  Congregate 

I'he  larj^er  part  of  the  j^ull  |>opidation  is  in  the  north  of 
Ivn}4land  and  .Scotland,  and  transport  difficulties  should  be  no 
more  than  with  rabbits  or  many  farm  products.  I'here  are  no 
black-headed  >.julleries  in  the  Isle  of  .Man  and  very  few  in  the 
Bristol  C'hannel  ref^ion.  In  some  cases  colonies  may  bt*  smaller 
than  the  census  ti}»ure  owinjj  to  troof)  training*  or  shore  defences 
near  the  dunes  where  they  nest,  but  on  the  whoh*  the  j^idler'u's 
accommodate  them.selves  to  the  chanj^in^  conditions  providini4 
they  are  not  shot  at.  I'hese  j^idleries  are  not  all  at  the  seaside, 
ami  many  exist  at  inland  places  twenty  milts  or  more  from  the 
sea,  a  characteristic  which  atlds  to  the  ttmvenieme  of  commer- 
ci.'disinf*  the  black-headed  ffull.  New  and  branth  colonies  con¬ 
tinue  to  be  formed  t>ach  year,  and  there  are  jirobably  500  jiulleries 
altoj*ether  in  the  British  Isles.  One  Interestinj^  result  of  the 
recent  census  was  the  refuting*  of  the  belief  that  the  i<)i4-i()i8 
war  use  of  these  ej^j^s  for  footl  depleteil  the  numlx*rs  of  the  ki'H-* 
and  dis|M‘rsed  their  colonies  over  a  wider  area,  ('umberland  and 
^’orkshire  remain  the  two  richest  En;*Hsh  counties  for  these 
fiulls,  the  former  with  nineteen  jiulleries,  chiefly  alonj4  the  .Sol¬ 
way,  and  the  latter  with  twenty-nine. 


Colour  in  Potato  Chips 

{('onliuncil  from  I'tijie  3<>) 

in  saleable  condition  after  the  different  modes  of  storage  was  i  x- 
pre.s.sed  by  its  effect  on  the  amount  of  reducinj4  suj^ar.  I'his, 
then,  is  the  ^‘overninj'  factor,  and,  for  .\merican  potato  varieties 
at  least,  it  seems  to  be  sufficient  for  the  fryer  to  determine  the 
content  of  reducing  suj^ars  in  the  potatoes  as  receiveil,  in  order 
to  assure  himself  whether  the  chijis  will  or  will  not  In*  of  pleasini* 
colour.  Work  remains  to  be  done  to  see  whether  this  fmdino 
also  holds  j^ood  with  British  and  other  varieties. 

.\nother  possibility,  which  does  not  seem  to  have  been  ex- 
|)lored,  is  the  use  of  the  methyl  ester  of  a-naphthalene-acetic  acid 
to  inhibit  .sproutinj*,  and  thus  to  permit  storaj'e  at  relatively  hit'll 
tenifM'ratures  such  as  are  favourable  to  the  maintenance  ot  a  low 
content  of  free  suj<ars  in  the  tulx-rs. 
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Book  Reviews 

HEALTHY  EATING 


“  Herein  lies  what  I  believe  about  dietetics  after  I  have  dragged  myself  through  the 
journals,  the  textbooks,  and  the  libraries  devoted  to  that  subject,  and  after  I  have 
practised  more  or  less  for  twenty  years  what  I  preach.” — Professor  Mottram. 


WHEN  ihe  aullior  of  a  book  on  food  states  that  his  aim  is 
to  the  normal  or  sligluly  abnormal  lay  member  of  the 
middle  classes  one  wonders  what  to  d«)  about  it.  I'rom  whose 
standpoint  should  a  review  he  written?  We  are  most  of  us 
middle  class,  but  who  will  admit  to  slight  abnormality  when  it 
comes  to  the  j)oint?  Many  of  us  are  laymen,  anti  it  is  tliflicult 
for  such  to  disagree  with  the  expert  (es|)ecially  one  of  the 
eminence  t)f  Professor  .Mottram),  anti  so  the  job  is  apparently 
one  for  the  expert. 

.\s  soon  as  the  layman  becomt's  the  ex|K‘rt  he  tends  to  lose 
the  capacity  for  a[)preciating  the  layman’s  angle  of  view.  How¬ 
ever,  all  these  difliculties  ilisap|x‘ar  when  ct)nsidering  I’rofessor 
Mottram ’s  little  hook,*  and  some  of  his  tirastic  “  debunking  ” 
of  persistent  In-liefs  may  produce  somewhat  of  a  sliock  to  some 
experts  themselves. 

Evx'iits  move  so  quickly  nowadays  that  some  of  the  rectanmen- 
d.'itions  n>garding  |)roper  diet  are  for  the  time  being  impractic- 
:d)le.  .\n  example  of  this  is  the  method  by  which  vitamin  (' 
may  be  obtain<*d.  .\t  the  time  of  writing,  oninges,  hmoiis, 
bananas  h.ad  not  practically  disai)i)c‘ared  from  the-  shops,  and  it 
is  notc-d  that  I’rofessor  Mottram ’s  P  ii  (iroup,  m.iinly  containing 
\  it.'imin  C,  is  “  questionably  ”  contained  in  cooked  green 
vc‘getables.  liut  there  is  given  one*  “  rigid  economy  ”  mc*nu  for 
middle-class  folk  in  which  the  citrus  fruits  are  absent,  which 
shows  how  it  is  jtossihle  “  to  get  round  ”  these*.  It  is  as  follows  : 

lircakfast : 

Hread  and  milk  ; 

liacon,  herrings,  herring  roc*  or  pig’s  fry; 

Toast  or  scrunch  (scrunch  is  left-ovc'r  pieces  of  bread 
baked  brown  in  the  oven); 

I'reacle  and  \itaminised  margarine; 

Tea. 

Mid-morning : 

Milk  and  biscuit  or  milk  and  buttered  scrunch. 

Lunch : 

Bread  and  cheese ; 

W’atercress,  mustard  and  cress  ; 

Bread,  vitaminised  imtrgarine,  golden  syrup. 

Tea : 

Tea,  bread  and  butter. 

E^’ening  Meal: 

Cold  meat  and  raw  cabbage  and  turnip  salad;  or 
Roast  mutton,  boiled  potatoes  and  greens;  or 
Home-made  “  jjork  ”  and  beans; 

Bread  or  scrunch,  vitaminised  margarine  and  a  cheap 
home-made  jam. 

(Or  if  the  pint  of  milk  pc-r  head  h;is  not  been  consumed, 
milk  |)uclding  or  milk  or  cocoa  to  drink.) 

In  writing  on  the  amount  of  calcium  lost  in  cooking  green 
vc‘getablc-s,  he  says  that  the  amount  is  6  milligrammes  from  two 
helpings,  where.is  the  daily  requirement  is  (kk)  milligrammes. 
Professor  Mottram  declares  that  many  of  us  are  sulTc'ring  from 
vitamin  C  deficiency,  but  does  not  sec*m  to  attach  much  im¬ 
portance  to  “cabbage  water’’.  If  the  figures  given  by  Olliver 
{Lancet,  August  17,  n)4o)  may  be  taken  as  c'orrect,  63  per  cent, 
of  ascorbic  acid  is  extracted  in  the  cooking  of  cabbage,  16  per 
cent,  is  destroycM  and  21  |)er  cent,  retained,  and  the  figures  for 
sprouts  are  approximately  the  same  — surely  an  argument  for 
utilising  the  water  extracts  as  soups,  etc.  The  altc-rnative  — 
eating  raw  vegetables — is  not  for  all  digestions,  although  w'e 
must  tread  warily  here,  as  Professor  Mottram  has  a  lot  to  say 
on  mistakc-n  bc'liefs  about  the  digestibility  of  foods.  In  a 
chain  of  milk  shops  in  Buenos  Aires  (they  discovered  milk  bars 

*  Healthy  Eating.  V.  IL  Mottram,  .M..I.  /’/>,  126,  js.  net. 


years  before  we  did)  there  is  displayed  in  large  print  behind  the 
bars  the  legend  w  hich,  translated  from  the  .Spanish,  reads  : 

“  Hkink  Yoi’k  Mii.k  is  S.m.m.i.  Sii*s  ”. 

It  seems  that  if  you  do  that  you  gel  a  “  nice,  tightly  wound 
golf-  or  cricket-ball  effect  in  your  insides  ”,  so  yt)U  hail  better 
gulp  it  down  and  let  it  clot  as  a  whole.  Raw  eggs  are  not  more 
digestible  than  boiled  eggs,  and  so  on.  However,  Professor 
.Mottram,  in  giving  a  complete  list  of  indigestible  and  digestible 
forms  of  food,  does  so  with  provisos  which  may  lx*  summed 
up  in  the  phrase  “One  man’s  meat  is  another  man’s  poison”, 
which  covers  a  multitude  of  things. 

'There  was  a  gentleman  who,  up  to  a  short  time  ago,  ran  a 
“Nature  ('ure  ('linic  ”  near  Harley  Street  and  fed  all  his 
|).’itients  on  bran.  He  was  what  would  l)e  called  the  “  roughage 
fiend  ”,  and  [)robably  jiroi  ided  his  surgeon  colleagues  in  the 
next  street  with  some  interesting  JipiK'ndicitis  cases.  'The  present 
reviewer  remembers  a  sprightly  young  woman  of  some  sixty 
summers,  arriving  in  New  Ze.daiul  from  California  to  conduct 
mass  ”  nature  cure  ”  classes  from  .Auckland  to  Dunedin  at 
three  guineas  a  head,  and  a  very  good  thing  she  made  out  of  it. 
-About  200  “  students  ”  industriously  took  notes  of  pseudo¬ 
chemistry  ;  about  unrefined  salt,  brow  n  sugar  and  all  the  rest  of 
the  “  natural  ”  things.  One  of  the  lecturer’s  maxims  (for 
herself)  was  “  make  ’em  laugh  ”,  and,  in  passing,  it  may  be 
mentioned  that  Professor  .Mottram  does  not  disdain  the  help  of 
humour  in  the  dissemination  of  his  doctrines.  'The  jiresi'nt 
reviewer  does  not  wish  to  be  too  hard  on  the  lady  from  Cali¬ 
fornia,  as  she  taught  him  some  excellent  breathing  exercises 
which,  for  some  months,  took  the  terrors  from  two  daily  climbs 
of  an  almost  perpendicular  cliff,  qix)  feet  high,  in  a  desert  island 
in  the  Pacific  Ocean. 

Professor  Mottram  has  little  mercy  upon  the  food  cranks.  He 
atl.'icks  the  “  internal  cleansing  ”  fiend,  who  has  a  purity  com- 
|)lex  ;  he  thus  disposi  s  of  quite  a  large  cult  that  traces  most 
iMidily  ills  to  the  colon.  He  tells  us  that  Freudians  could  say 
why  pi'ople  are  brown  bread  maniacs.  What  a  lot  of  ink  might 
have  been  saved  during  the  past  years  if  the  brown  v.  white 
bread  controversy  could  have  been  solved  by  psychoanalysis ! 

Ix't  it  not  be  concluded,  however,  that  the  book  is  outstand¬ 
ingly  destructive;  it  is,  in  fact,  mainly  constructive.  'The  use  of 
economy  of  language,  humour,  ex|)Osition  readily  memorised 
and  a  lot  of  other  virtues  make  this  little  volume  one  of  the 
most  stimulating  ones  among  the  many  which  have  recently 
been  |niblished  for  the  layman. 


WORKS  BOILER  PLANT 

This  lHM»k*  concentrates  on  o|)eration  and  maintenance 
problems  of  boiler  plant,  jiarticularly  with  reference  to  the 
ordinary  small  plant  installed  in  thous:inds  of  industrial  estab¬ 
lishments  throughout  the  country,  and  records  ri'cent  technical 
progress  of  particular  interest  to  small  boiler  operators. 

'The  author  states  that  “  the  lK)ok  will  perhajis  ap|H*al  to  those 
employees  who  are  studying  the  subject  with  a  view  to  im¬ 
proving  their  |x)sitions  and  relieving  the  works  engineer  of  some 
responsibility.  .\t  th<‘  same  time  it  is  hoped  th.at  engineers  in 
charge  will  find  the  matter  of  practical  value  in  assisting  them 
and  their  assistants  in  tracing  troubles,  correcting  faidts,  and  in 
other  problems  which  arise  in  the  d.tily  operation  of  plant  ”. 

Heat  and  steam  generation,  combustion,  fuel  factors,  mechani¬ 
cal  stoking,  heat  recovery  auxiliaries,  heat  economies,  boiler 
feed-water  treatment,  boiler  fittings  and  auxiliaries,  operation 
and  maintenance  topics,  and  boiler  plant  testing  are  adequately 
covered,  and  the  generous  numlx'r  of  ex|)lanatory  diagrams  and 
drawings  are  useful. 

*  Works  Boiler  Plant.  F.  ].  Matthews,  K.Sc.  (Hons.).  P/>. 
iS.f  'with  88  illustrations  and  20  tables,  los.  6d.  net. 
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NEWS  FROM  THE  INDUSTRY 


Captain  H.  Leighton  DavieS/  C.B.E. 

Among  the  industrialists  included  in 
the  New  V'ear’s  Honours  Lists  figures 
the  name  of  Captain  H.  Leighton 
Davies,  whose  many-sided  career  with 
Baldwins,  Limited,  and  the  local  steel 
and  tinplate  industries  is’  well  known. 

Captain  IL  Leighton  Davies  is  noted 
for  the  extent  of  his  activities  within 
the  major  industries,  both  locally  and 
nationally,  and  in  the  public  and  social 
life  of  the  district  in  which  he  resides. 
He  had  been  chairman  of  the  Tinplate 
Conference,  the  output  organisation  of 
the  Welsh  Plate  and  Sheet  Manufac¬ 
turers’  Association  from  lit‘25  till  last 
year,  when  he  succeeded  Sir  William 
Firth  as  chairman  of  the  Association. 

On  the  outbreak  of  the  war,  he  was 
appointed  Director  of  Scrap  and  Direc¬ 
tor  of  Tinplate  at  the  Ministry  of  Sup¬ 
ply,  but  resigned  after  three  months, 
helieving  he  could  better  serve  the  in¬ 
dustry  in  his  normal  sphere,  although 
he  remained  adviser  to  the  Ministry  on 
steel,  tinplate  and  scrap. 

On  his  return,  he  resumed  the  chair- 
luanship  of  the  Siemens  Steel  Wages 
Board,  and  he  is  vice-chairman  of  the 
South  Wales  Siemens  Steel  Association, 
»nd  has  been  South  Wales  manager  of 
Baldwins,  Limited,  since  11127. 

His  membership  of  international  asso¬ 
ciations  include  chairmanships  of  the 
International  Scrap  Association  and  of 
the  Scrap  Committee  of  the  British 
Iron  and  Steel  Federation,  and  member 
of  the  latter’s  industrial  committee. 

«  «  « 

Ministry  of  Food  Appointment 

The  Minister  of  Food  has  appointed 
Mr.  11.  L.  Sanderson  as  Director  of 
Rice  Supplies.  Mr.  Sanderson  was  for¬ 
merly  Chairman  of  the  London  Rice 
Brokers’  Association. 

«  «  * 

Baking  Trade  Board  Appointment 

Mr.  R.  Stirling,  bakery  manager  of 
the  St.  Cuthliert’s  Co-operative  Society, 
Edinluirgh,  has  been  appointed  one  of 
the  three  ('o-operative  representatives 
on  the  Baking  Trade  Board  (Scotland), 
in  succession  to  Mr.  J.  C.  Finlayson, 
who  has  resigned. 

»  »  « 

Paisley  War  Weapons  Week 

Messrs.  Brown  and  Poison,  Ltd.,  corn¬ 
flour  manufacturers.  Paisley,  have  con¬ 
tributed  £10,<M)0,  while  the  sum  of 
£2,200  was  subscribed  from  the  firm’s 
employees’  savings  group,  to  the  Pais¬ 
ley  War  Weapons  Week. 

•  «  « 

Trade  Marks  in  Egypt 

Of  interest  to  those  British  firms  ex¬ 
porting  their  goods  to  Egypt  is  a  re¬ 
minder,  sent  to  us  by  a  firm  of  Patent 
Attorneys  in  Cairo,  that  traders  wrong¬ 
fully  using  upon  goods  in  that  country 
the  words  “  Registered  Trade  Mark  ” 
•n  connection  with  a  trade  mark  that 
has  not  been  registered  under  the  new 
Egyptian  Trade  Marks  Law  will  be 
prosecuted.  The  Comptroller  has  issued 
an  official  notice  giving  full  details,  to 
which  those  interested  are  referred. 


Tenders  for  Canadian  Canning  Plant 

Canada  packers  are  calling  for  tenders 
for  rebuilding  their  plant  on  Biirford 
Road,  Brantford,  Ont.,  destroyed  by  fire 
in  August.  Plans  for  the  new  building 
call  for  a  two-story  processing  plant  to 
be  erected  upon  the  foundations  of  the 
previous  structure,  immediately  to  the 
east  of  which  will  be  a  one-story  ware¬ 
house,  with  a  floor  area  of  approxi¬ 
mately  11,000  square  feet.  The  new 
plant  will  be  equipped  for  the  canning 
of  peas,  corn  and  tomatoes,  as  well 
as  of  a  full  line  of  fruits.  Special  con¬ 
sideration  is  being  given  to  installa¬ 
tion  of  the  most  modern  equipment  for 
quick  freezing  fruits  and  vegetables. 
It  is  estimateil  that  the  new  plant  will 
have  approximately  oO  per  cent,  greater 
capacity  than  the  old. 

«  «  * 

Canning  in  Canada 

Considerable  improvement  in  the 
canning  industry  this  year  was  reported 
by  President  VV’.  Bryce  llyslop  to  the 
Convention  of  the  Canned  Foods  Asso¬ 
ciation  of  Ontaria  in  Toronto. 

The  improvement  came  about  largely 
because  decreased  packs  of  vegetables 
in  both  1939  and  1940  reduced  the 
stocks  of  i-anned  goods  on  hand,  he  ex¬ 
plained. 

“  During  this  century  the  annual 
turnover  of  the  Canadian  canning  in¬ 
dustry  has  increased  from  !f‘8,UOO,000  to 
$6.5,o6o,0(M),”  he  stated. 

The  prohibition  of  the  import  of 
United  States  canned  grapefruit  juice 
was  asked  by  the  Association  at  Ottaw’a 
this  year,  he  remarked,  with  the  reply 
from  the  Government  that  such  an 
action  would  be  contrary  to  provisions 
of  the  Canada-U.S.  trade  agreement. 

«  »  « 

New  Scottish  Canned  Soups 

The  new  range  of  canned  soups 
marketed  in  Scotland  under  the  name 
of  Jean  Maegregor  Scottish  Soups  are 
being  manufactured  by  a  newly  regis¬ 
tered  company  with  premises  in  an 

industrial  estate  in  Renfrewshire.  The 
range  includes  Scotch  Broth,  Mutton 

Broth  and  Kidney  Broth. 

All  are  prepared  under  modern  con¬ 
ditions  according  to  recipes  which  have 
been  in  use  in  Scottish  kitchens,  but 
which  have  not  previously  been  used 
by  canned  soup  manufacturers. 

*  *  « 

Canning  Factories  in  Scotland 

One  of  the  main  points  in  connection 
with  the  development  of  local  indus¬ 
tries,  made  in  a  plan  for  the  rehabilita¬ 
tion  of  rural  Scotland  after  the  war, 
which  has  been  drawn  up  by  Professor 
Alan  G.  Ogilvie  and  Dr.  Arthur  Geddes, 
two  geographers  of  Edinburgh  Univer¬ 
sity,  is  the  need  for  greater  production 
of  foodstuffs  and  the  establishment  in 
the  rural  area  of  canning  factories  to 
deal  on  the  spot  with  surpluses  of  fruit 
and  vegetables. 

This  plan  has  been  published  in  the 
Edinburgh  Journal  of  Science,  Tech¬ 
nology  and  Photographic  Art,  which  is 
issued  by  the  Royal  Scottish  Society  of 
Art. 


It  is  stated  by  the  two  authors  that 
the  average  Scottish  dietary  would  be 
improved  by  the  addition  of  more  green 
vegetables,  and  the  growing  of  these 
would  occupy  more  people  on  the  land. 

4  »  # 

Factory  Lighting 

How  great  the  ailvances  in  factory 
lighting  have  been  in  the  past  thirty 
years  ean  be  gathered  from  an  interest¬ 
ing  contribution  by  Sir  Duncan  Wilson, 
lately  Chief  Inspector  of  Factories,  to 
the  January,  1{)41,  ’ssue  of  Occupational 
Psychology.  Sir  Duncan  has  given  an 
historical  account  of  the  work  of  the 
Departmental  Committee  on  Lighting 
in  Factories,  from  its  foundation  in  1913 
up  to,  and  including,  the  publication  of 
its  recent  important  fifth  report. 

Dr.  C.  S.  Myers  has  contributed  to 
the  same  number  a  discussion  of  the 
conditions  of  work  and  the  requirements 
of  both  routine  and  specialised  scien¬ 
tific  workers  in  industry.  This  shoiihl 
be  of  interest  both  to  industrialists  and 
industrial  seientilic  workers,  for  Dr. 
Myers  consiilers  some  of  the  tempera¬ 
mental  and  other  qualities  called  for, 
incentives,  opportunities  for  promotion 
and  improvements  that  might  be  made 
in  selection  and  training. 

»  *  * 

Essential  Oils  and  Spices 

Essential  oils  ami  spices  form  the 
iiasis  of  many  of  the  flavours  used  by 
biscuit  and  confectionery  manufactur¬ 
ers.  To-day  the  importation  of  essen¬ 
tial  oils  of  non-Empire  origin  is  severely 
restricted.  Stocks  in  this  country  are 
a  goo<l  deal  lower  than  in  peace-time, 
and  forward  shipments  are  taking 
longer  to  arrive,  so  that  Stafford  Allen 
and  Sons.  Limited,  advise  their  friends 
to  look  well  ahead  in  order  to  make  sure 
that  the  continuity  of  their  stocks  of 
essential  oils  and  flavours  is  assured. 

Where  particular  flavours  are  no 
longer  obtainable,  the  firm  will  be 
pleased  to  suggest  suitable  alternatives. 

»  *  » 

Tea  for  Industrial,  Business  and 
Clerical  Workers 

The  Ministry  of  Food  has  extended 
for  a  further  period  the  arrangements 
which  enable  groups  of  industrial,  busi¬ 
ness  and  clerical  workers  to  obtain  tea 
for  consumption  during  their  working 
hours. 

Current  permits  in  the  hands  of  re¬ 
tailers  for  the  supply  of  tea  for  this 
purpose,  many  of  which  are  on  the 
point  of  expiring,  ean  be  regarded  as 
extended  for  a  further  iH*riod  of  eight 
weeks. 

There  is  no  need  for  the  time  being 
to  apply  to  the  local  Foo<l  Officer  for 
the  renewal  of  permits. 

»  *  » 

Reconstruction  at  Scottish  Food  Factory 

Chivers  and  Sons,  Ltd.,  are  to  carry 
out  reconstruction  work  at  their  former 
Scottish  premises.  Plans  have  been 
passed  for  this. 
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Horizontal  Gilled  Tube  Economiser 

Tilt*  external  “  diamond  ”  form  of 
ttd)e  imdy  eharaeterises  one  of  the 
latest  types  of  eeonomiser  made  hy 
E.  Green,  Ltd.  The  staggered  tul)es 
of  diamond  form  possess  self-eleaning 
properties  to  a  high  degree.  Tlu‘ 
tul)es  are  provided  with  reetangular 
gills,  whieh  minimise  the  possibility 
of  soot  deposits  on  any  portion  of 
the  heating  surfaee,  while  heavy 
flanges  fitted  with  through  holts  take 
the  plaee  of  studs.  Another  prominent 
feature  is  that  there  are  no  jointing 
flanges  in  eontaet  with  the  gases,  all 
pressure  joints  being  external  to  the 
gas  ehamber,  and  all  gas  passages  are 
intereommunieating.  This  provides  free 
gas  flow,  and  enables  the  gases  to 
spread  over  the  whole  of  the  heating 
surfaee,  the  minimum  amount  of  whieli 
is  provided  by  the  use  of  reetangular 
gills. 

<  k  ir 

Thermometer  for  Canners 

Those  among  whose  duties  is  the  read¬ 
ing  of  retort  thermometers  know  how 
diflieult  it  often  is  to  see  the  thread, 
and  will  be  interested  in  an  idea  whieh 
has  been  patented  in  (ireat  Britain, 
Canada,  I’.S.A.,  Franee  and  Germany, 
whieh  is  ealled  the  Red  Kt'ading  Mer- 
eury  Thermometer, 

If  a  red  eolumn  and  a  plain-mereury 
thermometer  are  plaeed  behind  a  eloud 
of  steam,  and  the  observer  walks  a 
short  distanee  from  the  spot,  the  iliffer- 
enee  between  the  visibility  will  be 
noted. 

The  red  eolumn  is  aeeomplished  by 
refleetion.  The  rnereury  is  a  natural 
mirror,  so  that  by  plaeing  a  strip  of 
red  or  eoloured  glass  by  the  side  of  the 
bore,  or  reading  eolumn.  the  red  glass 
is  refleeted  upon  the  rnereury  and  as 
the  rnereury  rises  in  the  tube  only  a 
bright  red  eolumn  is  seen.  The  mer- 
eury  is  not  disturbed  in  any  way,  and 
the  effeet  is  produeed  of  reading  a  wide 
red  eolumn  with  all  the  valuable  pro¬ 
perties  of  pure  rnereury. 

One  advantage  of  this  natent  feature 
is  that  it  ean  be  furnished  on  rc*pairs  to 
any  make  of  thermometer.  This  sys¬ 
tem  is  applied  to  all.  types  of  thermo¬ 
meter,  sueh  as  ineubator  thermometers, 
brewers’  and  eanners’  thermometers 
and  also  on  oven  and  refrigerator  types. 
The  makers  are  the  Industrial  Thermo¬ 
meter  Company. 

«  «  « 

Lovell  and  Christmas 

The  directors  of  Lovell  and  Christ¬ 
mas,  provision  merchants,  etc,,  are  pay¬ 
ing  a  dividend  of  '.i  per  cent,  on  the 
Preference  shares  for  the  half-year 
ended  December  HI,  l!(tO,  but  are  mak¬ 
ing  no  interim  distribution  on  the 
Onjinary  shares  in  respect  of  that 
peri(Hl. 

There  was  no  Ordinary  interim  in 
IIMO,  but  at  the  close  of  the  year  the 
Ordinary  received  (i  per  cent. 

*  *  * 

Rio  Flour  Mills 

Rio  (le  Janeiro  Flour  Mills  and 
Granaries  is  paying  a  final  dividend  of 
.5  per  cent.,  making  8  per  cent,  for  the 
year  ended  September  HO  last — the  same 
total  as  for  10H8-H0.  Issued  capital  is 
£1,3()4.838. 


Hand  Fire  Extinguishers 

An  outstanding  new  development  in 
connection  with  hand  fire  extinguishers 
is  a  method  of  extinguishing  incendiary 
bombs  of  the  electron  (magnesium 
alloy)  metal  and  thermite  type,  using 
a  mixture  of  inorganic  salts  which  be¬ 
come  molten  and  extinguish  the  bomb 
by  sealing  the  crevices  and  cooling  to 
below  the  ignition  point.  One  general 
method  of  application  is  to  dissolve  the 
salts  in  the  water  charge,  with  the  solu¬ 
tion  propelled  as  iisiial  by  carbon  di¬ 
oxide  gas,  so  that  the  same  extin¬ 
guisher  serves  a  double  purpose,  de¬ 
pending  upon  whether  it  contains  water 
for  ordinary  fires  or  the  special  anti¬ 
thermite  solution  for  A.R.P.  work. 

This  has  been  evolved  by  the  Nuswift 
Engineering  Co.,  Ltd.,  who  make  the 
R.S.(^.  machine,  in  which  only  water 
and  compressed  carbon  dioxide  are 
used. 

#  #  « 

Materials  for  Animal  Feeding 

War-time  difficulties  in  the  opera¬ 
tion  of  the  cod-fishing  iiulustry  have 
led  to  the  introduction  of  two  new 
materials  for  animal  feeding.  The  first, 
H.S.  !»09,  War  Emergency  B.S.S.  for 
vitamins  A  and  1)  in  Oil  for  Animal 
Feeding  Purposes,  is  a  diluted  cod  liver 
oil — a  mixture  of  cod  liver  oil  of  high 
vitamin  potency  with  other  edible  oil 

and  the  second,  B.S.  IMO,  War  Emer¬ 
gency  B.S.S.  for  Controlled  Cod  Liver 
Oil  Mixture  for  Animal  Feeding  Pur¬ 
poses,  a  solution  of  vitamins  A  and  I) 
in  edible  oil. 

The  British  Standards  Institution, 
with  the  approval  of  the  Ministry  of 
Food  and  the  Ministry  of  Agriculture 
and  Fisheries,  has  now  issued  Stand¬ 
ards  for  these  substitutes— B.S. 
Vitamins  A  and  I)  in  Oil  for  Animal 
Feeding  Purposes,  and  B.S.  hlO,  (’on- 
trolled  Cod  Liver  Oil  Mixture  for 
Animal  Feeding  Purposes. 

The  British  Stanilards  require  the 
materials  to  have  vitamin  potencies  of 
a  sufficiently  high  level  for  animal  feed¬ 
ing  purposes,  and  it  is  stinulated  that 
the  British  Standard  Chick  Test,  B.S. 
‘HI,  shall  be  the  standard  for  ensuring 
that  all  the  vitamin  I)  present  is  of  the 
form  suitable  for  poultry  feeding. 

»  *  * 

Night  Baking 

Representations  have  been  made  by 
the  Scottish  Cnion  of  Bilkers,  Confec¬ 
tioners  and  Bakery  Workers  to  Mr. 
Ernest  Bevin,  Minister  of  Labour,  re¬ 
questing  the  abolition  of  night  work  in 
all  bakeries. 

Mr.  George  Laidhiw,  sei'retary  of  the 
Cnion,  states  that  Co-operative  baker¬ 
ies,  including  the  Cnited  Co-operative 
Baking  Society,  (ilasgow  ami  Clvde- 
bank,  which  employs  more  than  2, (KM) 
men  and  women,  and  is  probably  the 
largest  in  Britain,  would  welcome  the 
prohibition  of  night  work. 

Operatives  allege  that  night  baking  is 
exploited  by  a  few  firms  in  Glasgow  to 
produce  supplies  which  are  sent  toothe- 
parts  of  the  country  at  the  expense  of 
local  employers  and  operatives. 

The  decentralisation  of  production, 
the  Cnion  maintains,  is  essential  for 
the  safeguarding  of  supplies  during 
crises. 


OBITUARY 

Mr.  James  H.  Randall 

We  regret  to  announce  the  sudden 
death  of  Mr.  James  II.  Randall  in  his 
seventieth  year.  Although  in  failing 
health  for  several  weeks,  he  iiassed 
away  peacefully  after  a  brief  illness. 

Mr.  Randall,  Senr.,  was  the  founder 
of  the  firm  and  was  engaged  in  its 
development  since  188.»,  and  was  thus 
one  of  the  pioneers  of  the  industry, 
lie  had  many  friends  and  associations 
throughout  the  trade,  and  with  his 
passing  another  link  with  the  past  is 
iiroken. 

The  business  will  continue  as  before 
under  the  management  of  Mr.  .1.  E. 
Randall. 

»  «  « 

Lecture  on  Sugar  Problems 

The  employment  of  alternative 
materials  to  replace  sugar  in  confec¬ 
tionery  was  discussed  by  Mr.  F.  F. 
Farrage  in  a  lecture  given  recently  to 
the  Manehester  and  Distriet  Master 
Bakers,  Confectioners  and  Caterers 
Association,  during  which  he  gave 
manufacturing  confectioners  some  ex¬ 
cellent  practieal  advice. 

Recommending  the  use  of  a  liquid 
sweetener  containing  specially  pro¬ 
cessed  saccharin  and  glucose  in  an 
edible  base  to  replace  .50  per  cent,  of 
the  normal  sugar  content  in  cake 
mixes,  with  the  exception  of  sponge 
goods,  Mr.  Farrage  said  that  it  enabled 
the  lost  weight  caused  by  the  reduc¬ 
tion  of  the  sugar  to  be  replaced  without 
an  increase  in  the  original  cost.  In 
yeast  doughs,  the  whole  of  the  sugar 
may  be  replaced,  as  also  in  custards, 
scones,  and  rock  cakes. 

Another  important  ingredient  which 
acts  in  a  manner  similar  to  sugar  in 
splitting  up  the  gluten  into  simple  pro¬ 
teins  is  yeast.  The  idea  of  using  veast 
in  cake  may  be  revolutionary  (said  Mr. 
F'arrage),  but  many  makers  were  using 
1  oz.  to  every  10  lbs.  of  additional 
flour  added.  No  aeration  is  expected 
from  the  yeast,  but  it  is  there  simply 
as  an  aid  to  making  a  first-class  cake 
with  rediu'cd  sugar  content. 

Mr.  Farrage  is  a  member  of  the  firm 
of  Cumming  Parsons,  I.td.,  who  are  the 
manufacturers  of  a  liquid  sweetener 
and  also  the  butt(‘r  flavour  *“  Twin- 
link  ”. 

«  *  * 

New  Frosted  Food  Centre 

A  well-known  food  firm  in  the  famous 
shopping  eentre  of  Princes  Street, 
Fdinburgh,  R.  T.  (4ibson,  Ltd.,  have 
opened  a  new  Frosted  F'ood  Depart- 
luent.  Among  the  frosted  foods  being 
featured  at  the  present  time  are  straw¬ 
berries,  fresh  green  peas  and  a  wid“ 
range  of  frozen  natural  fruit  and 
vegetabli's.  The  venture  has  proved 
very  popular  to  date  and  promises  to 
beeome  an  important  part  of  the  store. 

#  »  « 

Chilled  Beef  from  Uruguay 

rruguayan  farmers  have  given  ilo 
tons  of  chilled  beef,  valued  at  £2,700. 
for  shipment  to  Britain.  This  shipment 
consists  of  818  quarters,  each  with  a 
card  “  (Jift  of  I’ruguayan  farmers. 
Good  luck.” 
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INFORMATION  AND  ADVICE 

Waffle  Mixture  —  Treatment  of  Vegetables  —  Hen  Albumen  Substitutes  — 

Information  Supplied 


Waffle  Mixture 


7,117.  We  should  be  f^lad  to  know  if  you  could  give  us  a 
formula  for  the  luaiiufacltire  of  so-called  “  Mixture”,  or 

Powder  ”,  and  oblige.  (lit-rks.) 


'1  here  is  ronsidorahic  dimbt  aixmt  the  possibility  of  making  ;i 
really  ^'f.otl  wafUe  from  a  dry  mix  ”,  because  the  usual  wav  is 
to  incorporate  whipped  e>«}»  or  e}*}*  whites  into  the  soft  batter 
immediately  before  cookino,  otherwise  it  is  not  possible  to  obtain 
the  maximum  lij^htness  in  tli«‘  waffle.  The  tw»)  recipes  j<iven 
include  very  larf^e  quantitir-s  tif  bakinj^  |M>wder,  and,  owinj*  to 
this,  fjive  fairly  >^ood  results,  but  it  is  necessary  th.at  the  fat  !;:■ 
rubbed  throuj*h  the  dry  in}<redients. 


Waffiks  (Dry  Mix) 


h'lour  . 

Margarine 

.Salt  . 

Dried  egg 
.Milk  powtier  ... 
flaking  powder 
Weight  of  dry  mix 
Water  to  above 


(i) 

I  b.  0:s. 


6 

i 

I 

1 

2 

loi 
1 2 


(2) 

/.b.  Ozs. 

I  — 

—  4 


1 

2 

81 

12 


We  should  like  to  call  your  attention  to  the  distinct  danger  of 
rancidity  deve-lopment  in  the  fat,  and  if  the  dry  mix  is  to  be 
stored  for  any  length  of  time  we  doubt  whether  the  methods 
given  will  be  siitisfactory.  However,  you  will  doubtb-ss  be  .able 
to  make  u[)  some  sample  lots  in  order  to  test  the  storage  propc  r- 
ties  of  the  product. 

Method. —  Kinely  powder  the  dri» d  egg  and  mix  with  the  milk 
|)<)wder  .and  salt.  Rub  the  m.argarine  through  the  tlour  and  mix 
all  the  dry  ingredients  thoroughly  and  sufflciently  to  frass 
through  a  fine  sieve  witlu^ut  residue. 

['or  use  mix  the  required  qu.antitii's  of  w.at«‘r  and  proportionate 
dry  ingredients  together  into  a  h.atter  free  from  lumps  and  allow 
to  stand  ^  to  4  hours  before  crxiking  in  a  hot,  lightly  greased 
waffle  iron. 

The  above  quantities  are  suffleient  for  2  dozen  waffles  on  a 
5-inch-di.ameter  circular  plate. 


Treatment  of  Vepetables 

7,153.  /Is  subscribers  of  your  excellent  journal,  I  believe  that 
we  are  entitled  to  have  questions  answered  in  connection  loith 
our  business. 

fi)  Can  you  give  the  name  of  a  manufacturer  who  makes  a 
cutting  or  shredding  machine  that  ~will  “  crumb  ”  bread  and 
vegetable  matter  (such  as  cabbage,  beans  and  potato  peelings)  to 
a  size  of  not  more  than  \-inch  cube  or  to  a  size  of  coarse  chopfed 
parsley  when  cut  by  hand? 

(2)  ll’a.s/e  vegetable  matter  and  waste  food  quickly  putrefies. 
Is  this  caused  by  the  moisture  content  in  it,  Vidiich  is  about  So  per 
cent.,  or  some  other  cause?  To  what  point  must  moisture  be 
reduced  in  order  to  preserve  the  waste  food  in  the  form  of  a 
meal? 

(f)  In  the  event  of  -waste  vegetable  matter  being  semi-put  rid , 
will  -washing  in  weak  chlorine  and  subsequent  drying  out  of 
nearly  all  the  moisture  render  it  fit  for  animal  feeding-stuff? 

(4I  U’/io/  is  the  average  analysis  of  vegetable  matter  such  as 
cabbage,  potato,  and  beans — in  the  form  of  albuminoids,  carbo¬ 
hydrates,  protein,  etc.?  (London.) 

(if  Names  of  siqipliers  were  given. 

(2)  'file  final  moisture  content  of  dried  vegetabh  s  v.iries  some¬ 
what  according  to  the  m.ateri.'il,  hut  you  m.ay  take  it  .as  .a  fairlv 
safe  rule  that  the  moisture  should  not  exceed  5  [ler  cent.  f)f 
course,  things  like  dried  fruits,  having  .a  large  amount  of  sug.ar 
content,  have  more  moisture  th.an  this;  for  instance,  th*‘  flesh  of 
dried  prunes  cont.ains  23  per  cent,  nioisturi',  but,  on  the  other 
hand,  (ontain  40  per  cent,  sugar. 

(3)  With  regard  to  your  suggestion  to  render  semi-|)Utrid 
'■egetable  matter  into  animal  feeding-stuff,  apart  from  the  un- 

-  desirability  of  this,  we  hardly  think  that  it  would  be  a  com¬ 


mercial  proposition,  as,  in  addition  to  the  handling  costs  in¬ 
volved,  the  yields  would  be  very  much  reduced. 

(4)  The  average  analyses  of  cabbage,  potatoes  and  beans  are 
according  to  .McCance  and  Widdo-wson,  as  follows  : 


g.  ptr  IOC  g, 

K.lil.le 
.Al.tlter,  as 

Unavait:\lilc 
Moistuie  Carho- 
hydr.-ite. 

Susar. 

Starch  (as  Totat 
(ilucose).  Nitrogen. 

Cabb.agc  ...  70 

8‘)-7  3'4 

.3-.3 

00  0-27 

Runner  beans  S6 

01-6  3-0 

0-2  tviS 

Potatoes,  old  .S6 

7.3-8  2- 1 

'’-.3 

203  0-34 

g.  per  1 

i.-w  g. 

Protein 

Kat. 

.Available 

( N 

Carlmhydrate 

Runner  lieans 

fl 

Trace 

2  1) 

Cabbage 

17 

Trace 

3'.S 

Potatoes,  old 

...  2-1 

T  race 

20  S 

Hen  .Albumen  Substitutes 

6,Gi)2.  Can  you  give 

US  any  information  on 

hen  albumen  sub 

slitules  or  do  you  kno'w  of  any  patents  on  same?  Can  duck 
albumen  be  useil  in  its  place  for  making  icing  meringues,  etc.? 
(Surrey.) 

With  regard  to  patents,  you  would  be  able  to  find  these  at  the 
P.itent  Ofl'ue  Library. 

fo  a.scertain  whether  duck  albumen  could  be  used  for 
meringues  in  place  of  hen  albumen,  why  not  make  a  small  trial, 
which  would  readily  demonstrate  whether  the  former  serves  your 
partiddar  purpose? 


Information  Supplietl 

7,(KK).  We  shall  be  greatly  obliged  if  you  -will  be  kind  enough 
to  let  us  kno-w  whether  you  are  able  to  put  us  in  touch  with  any 
manufacturers  of  i^ygallon  capacity  preserving  pans. 

These  are  required  for  export  to  fruit  growers  in  South 
/Imerica,  so  that  it  is  assumed  that  the  pans  would  be  required 
for  the  preserving  of  soft  fruits  such  as  plums,  etc.  Il’e  under¬ 
stand  from  our  friends  that  they  would  consider  good  second¬ 
hand  pans  if  you  kno-w  of  anybody  -who  deals  in  this  class  of 
equipment.  (London.) 

Names  of  manufacturers  of  preserving  pans  and  also  second¬ 
hand  m.achinery  tlealers  were  given. 

6.543.  believe  a  great  many  fried  fish  shops  use  cotton¬ 
seed  oil.  and  -we  -want  to  determine  the  amount  of  vitamin  E  and 
do  other  experiments  on  the  kind  of  oil  in  general  use.  Can  you 
please  tell  us  the  names  of  one  or  two  firms  -who  between  them 
suppiv  the  bulk  of  frying  oil  used  in  this  country,  so  that  we 
may  obtain  a  few  representative  specimens?  (('ambridge.) 

I  bis  was  done. 

6.544.  are  interested  in  synthetic  sausage  casings,  and 
shall  be  glad  if  you  -will  giz-e  us  tlf  address  of  the  makers. 
(Manchester.) 

This  was  <lone. 

7,200.  We  have  received  an  enquiry  from  one  of  our  connec¬ 
tions  in  the  Dutch  East  Indies  for  quotations  for  meat-slicing 
machines  and  butter  machines ,  and  I  shall  be  glad  if  you  -will 
advise  me  the  names  of  one  or  two  firms  -who  -would  be  in  a 
position  to  quote  competitree  prices  for  this  market  in  order  that 
I  may  pass  this  enquiry  on.  (London.) 

'fhis  was  done. 

(>,461.  Tlease  furnish  us  zoith  the  name  and  address  of  the 
manufacturing  proprietors  of  “  S  tilomoline.” 

Name  of  manufacturer  given. 


L 
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RECEINT  PATENTS 

These  particulars  of  new  patents  of  interest  to  readers  have  been  selected 
from  the  “  Official  journal  of  Patents  ”,  and  are  published  by  permission  of 
the  Controller  of  H.M.  Stationery  Office.  The  journal  can  be  obtained  from 
the  Patent  Office,  25,  Southampton  Buildings,  London,  tV.C.  2,  price  if.  wee  Iffy 
{annual  subscription  £2  105.) 


Ahclrurls'  of  Keceiil  Sperilicalion** 

Group  .■ibridgtuents  can  he  obtained  from 
the  Patent  Office,  25,  Southampton  liuild- 
ings,  London,  IP.C.  2,  either  sheet  by  sheet 
as  issued  on  payment  of  a  subscription  of  5s. 
per  Group  i'olume,  or  in  bound  volumes 
price  2S.  each. 

lni|ir4»venientH  in  nr  relating  (u  the 
Pat«(euri8titioii  and  Slerilii^alion  of 
Bottled  GooiIh  and  Materiali^  f<»r  IJtie 
therein 

Tile  present  invention  com|)rises  a  pnKess 
of  pasteurising  or  sterilising  bottled  giKids  by 
the  use  of  machines,  in  which  the  bottles  are 
sprayed  with  or  immersed  in  water,  wherein 
there  is  added  to  the  water  used  an  alkaline 
composition  including  a  substance  serving  to 
produce  a  protective  coating  on  the  metal 
parts,  more  particularly  the  iron  parts,  of  tin- 
machine. 

Thus,  in  one  form  of  the  invention  an 
alkaline  composition  containing  tannic  acid 
or  a  tannate  is  added  to  the  water.  Instead 
of  employing  ctimmercial  tannic  acid  a  de- 
ccxrtion  of  cutch  (black  catechu)  may  Ik"  used. 

It  has  previously  been  propos<-d  to  add  a 
mixture  of  trisodium  phosphate  and  tannin  to 
a  water-containing  system  such  as  a  boiler, 
to  form  a  protective  film  of  iron  tannate, 
with  the  objiHTt  of  preventing  incrustation. 
In  this  case  the  solution  was  approximately 
neutral,  having  a  /)H  value  of  7.  The  present 
invention  is  for  a  dilTerent  purjxise  and  re¬ 
quires  an  alkaline  solution— i.e.,  a  higher  />1 1 
value. 

A  spi-cific  comjiosition  for  addition  to  the 
water,  which  will  be  given  by  way  of  ex¬ 
ample,  is  as  follows : 

Per  Cent . 


rannic  acid  .  .  .  .  .  .  ,) 

Bleaching  powder  (j5  |H-r  cent. 

Av.CU)  ..  2 

-Ammonium  sul|)hate  . .  . .  2 

Caustic  soda  .  .  .  .  .  .  20 

Sodium  silicate.  140°  TW.  . .  10 

Tri-sodium  phosphate  hydrated  3 

Skdium  he.\ametaphos|)hate  . .  2 

Pot.'tto  starch  . .  . .  . .  1 

W'aler  . .  . .  .  .  . .  3 1 


This  composition,  which  may  lee  usc'd  in  a 
propMertion  of  1  lb.  per  thousand  gallons  of 
water,  has  various  advantage-s. 

The  tannic  acid  combines  with  some  of  the 
caustic  sexla  to  form  sfMlium  tannate.  which 
in  turn  produces  a  protective  film  eef  metallic 
tannate  such  as  iron  tannate  on  the  carriers, 
chains,  baskets,  or  tanks,  and  so  shields  the 
metal  from  tin*  action  ref  the  water.  The 
calcium  hyinechlorite  introduces  chlorine*, 
which  elestroys  ye'asts,  bacte-ria,  and  the  like* 
aneJ  thereley  assists  in  re  elucing  or  elimyiating 
the  smell  and  corre)sion.  The  ammonium 
sulpjhate  serves  te»  stabilise  the  chlorine.  The 
caustic  soela,  in  addition  te)  conve-rting  the 
tannic  aciel  into  seiluble  se)eiium  tannate.  alse) 
intreKiuce*s  alkalinitv  tee  neutralise  the  acieiity 
of  the  be-er  eer  eef  the  milk.  The*  soelium  sili¬ 
cate,  the  tri-stHlium  phe)sphate,  and  the 
sodium  hexametaphosphate*  ceentribute  to  the 
alkalinity  and  also  by  base  e*xchange  seeften 
the  wate*r  and  the*re*bv  ])reve*nt  an  e)bjectie)n- 
able  bloe)m  which  is  li,d)le  tei  apjxar  em  the 
be>ttle*s  whe*n  hard  wate*r  is  use*el.  Fiirthe*r- 
meere,  the  tri-soelium  phe)sphate  e*mulsilie*s  the* 
fats,  (*tc.,  ie*le*aseel  inte)  the  water  in  the  case* 
of  milk  machines,  anel  sei  p)revents  fat  ele- 
jK)sits  forming  e)n  the  fK)ttles  anel  on  the 


machine's.  The  starch  serves  primarily  to 
make  the  preeeluct  inte)  a  paste*,  in  which  form 
it  is  me)re  re*aelily  hanelle'el. 

In  apparatus  employed  at  pre*se*nt  the 
chains  and  tanks  are  gene  rally  eef  black  iron, 
whilst  the  baskets  anel  carriers  are  ge*nerally 
e)f  galvanise*el  ireen.  Where  a  ceempound 
•acreereling  to  the  inve*ntie)n  is  e*mple)yeel  it 
may  Ik*  unne*cess;iry  te)  e*mple<y  galvanised 
ireui  fe)r  the*  baske*ts  anel  carriers. 

527,5/4.  Harold  Albert  Hadleigh  Crowther. 

I.atesl  Fiilrnt  Applirations 

i5ie)e/.  British  rHOMse).\  -  He)i'STe).N  Id., 
I.Ti).  :  h'eKid  steerage*  rece*pfacle*  feir  re*frige*ra- 
teirs.  Oct.  le). 

13141.  NKe)RESTi,  ). :  I’r<K'e*ss  feer  the*  manu- 
lacture*  e)f  sugar  substitute.  Oct.  11. 

13142.  Nie  oRF.STi,  J.  :  Pre)ce*ss  feir  the*  manu¬ 
facture*  e)f  rece)nstitute*ef  cre*am  eir  butte*r. 
Oct.  II. 

Specifirulions  Published 

323,820.  Dyer,  E.  J.:  Preparation  e)f  dried 
feK)elstuffs  freim  bananas. 

323,766.  IlADD.tN,  K.  (Kelco-x  Co.):  Mak¬ 
ing  breael  anel  either  bakery  preeelucts. 
.1-25.930*  May,  Geb.  Vendt,  A. :  Materials 
for  pre*serving  fruit  anel  vegetables. 

523,4e4o.  Leach,  .\.  E..  anel  Marco  Re- 
I  RIOERATORS,  I-TD. :  Thermally  insulateel 
container  feir  feieidstufls  and  the  like. 

327,.6o7.  Tanikawa,  R.  :  Metheieis  of  keeping 
ceilel  eir  refrige-ratiiig  feKulstuffs  feir  pre*se*rva- 
tieui  purpost-s. 

327,6e)4.  Me)i-i)A\vsKY.  -Apparatus  for 

te*nelering  me*at. 

327,876.  Ci-EEF,  L.  A'an  :  Me*the'el  of  free*zing 
fre*sh  fruit  anel  steering  the*  same*  in  frozen 
ceuiditieiii. 

TRADE  MARKS 

I  he  list  of  trade  marks  of  interest  to 
readers  has  been  selected  from  the  “Official 
Trade  Marks  Journal”  and  is  published  by 
permission  of  the  Controller  of  H.M.  Sta¬ 
tionery  Office.  The  journal  can  be  obtained 
from  the  Patent  Office,  23,  Southampton 
Huildings,  London,  W.C.  2,  price  is.  meekly 
(annual  subscription  £2  los.). 

ARCTIC  SNOW. — H 61 2.443.  ice-cream. 

Ross's  Dairies,  Ltd.,  372,  Ilumbarton  Road. 
Glasgeiw,  W.  i.  (By  Consent.)  f)ct.  30. 
TREX. — 6or),e)6e).  Biscuits  (e)the*r  than  bis¬ 
cuits  for  animals),  cake*s.  pastrie*s  anel  con- 
fe-ctieinery;  fleiur,  sugar,  rice,  tajiieKa,  sage), 
honey,  tre*acle,  syrup),  ye*ast,  baking  |)oweler, 
salt  anel  spices,  almeind  piaste,  custard  piowder, 
ceirnflour,  eleiugh  seasonings,  anel  flavourings 
(other  than  essential  oils).  J,  Bibby  and 
Sons,  Ltd.,  12,  King  Eelwarel  Stre*e*t,  I.iver- 
pKK)l.  (Asse)ciate*el.)  Oct.  30. 

Defensive  Traele  Mark  .-Application  baseel 
em  Registration  No.  384,131  (3138)  xlii. 
DELECAISE. — 612,557.  Pre*serve'el  vege¬ 
tables,  p)re*serve*el  fruits.  p)re*se  rveel  meats. 
prese*rve*el  pKiultry,  pre*se*rveel  game,  preserved 
fish  anel  me-at  extracts.  Norman  Foods,  Ltd., 
Hastings  House*,  Canning  Stre*et,  Birkenhead; 
manufacture  rs.  .August  14,  n)40. 
GUARDIAN. — 612.772.  Prt*se*rve*d,  canneel. 
drie*d  anel  bottIe*d  fruits  and  prese*rve*d. 
canneel,  elrie*el  and  lK)ttle*d  ve*ge*tables. 
Batger  and  Co.,  Ltd.,  ie)2,  Brexik  Stre*e*t, 
Ratcliff,  Stepney,  Ixmelem,  E.  i;  manufac- 


tureis.  Septe*mt)er  6,  1940.  To  lie  associated  V 
with  No.  527,677  (2803)  xlii.  fl 

HONEY  BOY. — 6i2,e)35.  Heiimy,  prepara-  8 
tiems  f)f  heme-y  anel  sugar,  anel  sweti meats 
maele  fremi  he)m*y.  The  Bear  Honey  Co., 
Ltd.,  Garvin  Hemse,  Twickenham  Road,  . 
Isleworth,  Mielellesex;  manufacturers  and 
merchants.  Octe)be*r  i,  lejqo.  To  l>e  asso- 
ciate*el  with  Ne).  6e)5.847  (3 1142). 

OBIX. — 612,210.  Farinace*e)us  preparations 
feir  making  gravy.  Brown  and  Poison,  Ltd., 
(drnflemr  Weirks,  Carriage*  Hill,  Paisley, 
Sceitlaiul.  St*pt.  11. 

-Mark  is  re*gistere*el. 

RENEG. — 6i2,8ejo.  Egg  substitute's.  John 
F.  Renshaw  and  Co.,  Ltd.,  IxKks  I^ne. 
Mitcham,  Surrey:  manufacture  rs.  Se  ptember 
25,  1940.  To  be  asseKiateel  with  Nei.  459,689 
(2474)  xlii  anel  aneithe-r. 

VEDAST.— f  ^se  claimed  from  the  year  1923  jl 
for  jams,  marmalade  and  marrowfat  peas; 
from  the  year  1928  for  mincemeat;  from  the 
year  1931  for  table  jellies  (crystals)  and  from 
the  year  11134  for  split  peas,  butter  beans, 
haricots  and  lentils.  .Section  1 2  (2).  ()09.838. 
Table  je*llies  (crystals),  jams,  marmalade, 
minceme*at,  elrieel  marre.wfat  |K*as,  split  pieas, 
Imtter  beans,  hariceits  and  le*ntils.  Hont- 
Cropp  and  Sons,  Ltd.,  Veelast  Works,  St. 
Ve-dast  Street,  Neirwich,  Neirfeilk;  whoIe*sale 
greicers.  November  27,  1939.  Te)  be  as.so-  ' 
ciate'el  with  No.  6oe),839  (3271)  xxx  and  ) 
others. 

YEASTASE. — (>09,920.  Malt  extracts.  Cyril 
Gonville,  63,  The  Breiaelway,  Stratford,  1 
I.onele)n,  E.  15:  technical  chemist.  December  1 
2.  1939- 

NEW  COMPANIES 

Meredith  and  Drew  Sales  Corporation,  Ltd. 

(364308.)  To  carry  ein  the*  bus.  of  biscuit 
mnfrs.  anel  elistributors,  etc.  Dirs.  not 
nameel.  Subs. ;  T.  K.  Wright.  Fenny  Dray- 
tein  Cleese,  Leicester;  R.  A.  Jones,  Queen’s 
Hote*l,  Ashby-de-la-Ze)uch;  R.  D.  Cewpx'r,  71, 
.Market  Street,  Ashby-ele-la-Zouch. 

William  Moss  (Packers),  Ltd.  (363980.) 

20.  Brazennose  Street,  Manchester.  To  carry 
ein  bus.  of  packers  of  consumable*  gexiels,  etc. 
Dirs.:  W.  Moss,  18,  Peipilar  Roael,  Swinton,  ^ 

ne*ar  Manchester:  L.  B.  Webster,  4,  Dayles-  i 

feird  Roael,  Cheaelle,  Cheshire;  D.  A.  Reiss, 
Wythengate,  Wythe-nshawe  Roael.  North- 
entlen. 

North  Lines.  Hay  and  Straw  Company 
Limited.  (363166.)  Riverhead,  I.x)uth, 
Lines.  Hire*rs  eif  and  ellrs.  in  agricultural 
machinery  of  all  kinels,  corn  mchts.,  etc. 
£i.e)oo.  Dir.:  B.  T.  West,  aelelress  not 
stateel.  Subs. ;  !•'.  W.  Hufton,  27,  Cromwell 
Reiael,  Grimsfiy;  (».  11.  Fowler,  300,  I^aceby  i 

Road,  Grimsby.  1 

Regale  Food  Products  Limited.  (363089.) 
Vulcan  House,  56,  Ludgate  Hill.  E.C.  4- 
Nom.  cap. :  ;^5oo  in  £t  shs.  Dirs. ;  Not  j 
named.  Subs. :  A.  L.  Creiweler.  53,  Clifton  2 
Road,  N.  3;  N.  Spiro,  The  Bee-ches,  Rathgar  1 

('lose*.  N.  3.  I 

S.  Steenhuis  and  Co.  Limited.  (3631111.)  e 

To  carry  on  business  as  pireservers  of  fruit.  ( 

vegetables,  etc.  Neim.  cap.;  ;fi.ooo  in  £i  ( 

shs.  Dirs. :  St.  Steinhuis,  Immenhof,  Knott  j 

Park,  Oxshott,  Surrey;  IL  G.  Wray,  32.  j 

Stainforth  Road.  Newfniry  Park,  Essex. 

W.  G.  Barnett,  Ltd.  (364374  )  108,  ! 

Mackenzie  Roael.  Be*cke*nham,  Kent.  To 
carry  ein  the  bus.  of  bakers,  ce)nfe*ctie)ners, 
e*tc.  Ne>m.  cap.:  £5(x)  in  £t  share's.  Dirs.: 

W.  (i.  Barne'tt,  ie)8.  Mackenzie*  Roael.  Beck-  ^ 
e'liham,  Ke*nt;  Eva  C.  Barne*tt.  ie)8,  Mack-  1 
e*nzie*  Reiael,  Be*ckenham,  Kent. 

Farmers’  Food  Supplies,  Ltd.  (3643*3*) 

To  carry  on  the  bus.  e)f  mnfrs.  of  anel  ellre. 
in  animal  fexHl,  etc.  Neim.  cap. :  £u>o  in 
£i  shares.  Dirs.:  Not  name*el.  Subs.:  T.  E* 
Walker,  I7e),  Peijilar  Road  Seiuth.  S.W.  19: 

Lily  I'age,  43.  Thacke*ray  Reiael,  E.  6. 

Taken  from  the  Daily  Register,  compiled 
by  Jordan  and  Sons,  Limited,  Company 
Registration  Agents,  116,  Chancery  J-ane, 
London,  W.C.  2. 
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